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FOREWORD

The Transportation Research Command entered into a contract on 30
June 1958 with the Fram Corporation for the purpose of evaluating and
qualifying a new high capacity air filtration system for light aircraft.
This contract was a logical sequel to the basic development of the fil-
tration media and preliminary design considerations which took place
under Contract No. DA 44-177-TC-363.

The work under this contract was divided into two phases:

Phase I included the fabrication, evaluation and qualification
of an air filtration system for the H-23C helicopter.

Phase II consisted of a field wear study of the H-23C power
plant through the utilization of radioactive tracer techniques.
The purpose of this work was to evaluate the effect of air and
lube oil filtration on the life of critical engine parts, and to
evaluate the feasibility of using nucleonic instrumentation for
aircraft field tests. A separate final report has been written
to present the results of the wear study.

Phase I of this contract was completed 16 November 1960 with the

issuance of an F.A. A. Supplemental Type Certificate for the air fil

tration system. Phase I work required the combined efforts of person-

nel from the Aircraft Filter and Research Divisions of the Fram Engineer-
ing Department in East Providence, Rhode Island. Many people contributed
valuable assistance during this evaluation study. Mr. R. Harrison, Design
Draftsman of the Aircraft Filter Division, was especially helpful in finalizing
the design and in the preparation of the necessary drawings for submission
to the Federal Aviation Agency.

Significant contributions in the prototype fabrication were made by Messrs.
L. Bessette and R. Lincoln, Sample Shop Supervisor and Toolmaker re-
spectively of the Liquid Filter Division.

Also of great assistance in the flight test program were personnel of the

TRECOM Air Section at Fort Eustis, Virginia, under the command of
Captain William E. Hart.
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The Fram Engineering Department recognizes the importance of effective
liaison work between the Contracting Officer and the Contractor during the
execution of a study of this type. The work of Branch Head, Mr. L. Bartone,
and his assistants, Lts. Donald S. Webster and Thomas B. Allardice, es-
tablished a propitious atmosphere between the interested parties during this
contract.

Fram Project Engineers, B. S. McCarroll and J. W. Jackel, authored this
report. The entire development project was carried out under the direction
of Mr. W. E. Dowdell, Director, Aircraft Filter Division, Fram Corporation.
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SUMMARY

This report includes all of the work accomplished in the design, fabri
cation and field evaluation of a high capacity, high efficiency engine air
filtration system.

Using the H-23 helicopter as a test vehicle, an air filter housing was
designed and fabricated to house the dual media filter element developed
under Contract No. DA 44-177-TC-363. The filter includes a pressure
drop warning system and a bypass circuit to preclude any possibility of
excessive induction system pressure drop occurring due to extreme con
tamination at the barrier filter.

An extensive field test program led to the optimization of the design and
certification of the filtration system by the Federal Aviation Agency.




INTRODUCTION

The fundamental accomplishments realized during the study and investi-
gation of dry filtration media under Contract No. DA 44-177-TC-363
made available a high capacity filter element for use on light aircraft.
The application of this basic knowledge to the design of a compatible
system for a particular aircraft required a full engineering evaluation
substantiated by laboratory and field tests.

Preliminary designs of air charge induction filter systems for most
Army aircraft were available for finalization and subsequent study. The
Transportation Corps made available to the Contractor an H-23C aircraft
for use in the evaluation of the air filter element and envelope.

The steps leading to qualification of the H-23C air filter system are out-
lined as follows:

1. Finalization of Design and Prototype Manufacture

a. Modification to the filter element components
to insure economical manufacture, to facilitate
maintenance, and to maintain optimum performance.

b. Design of a filter housing to provide optimum air
flow characteristics without compromising on
engine performance.

c. Design of a sensitive pressure drop warning
system to provide visual indication of excessive
filter element pressure drop.

d. Incorporatién of a quick opening backfire door
to protect the filter element and to provide an
alternate air supply entrance downstream of the
filter.




2. Preliminary Tests

a. A test to simulate carburetor flooding and to
prove the capabilities of the fuel drainage pro-
visions in the new design system.

} b. Test stand operation of the pressure drcp warning
system to insure validity.

c. Laboratory test to check the operation of the back-
fire door mechanism under reverse pressure.

d. Operation of the system with humidity and tempera-
ture levels of the incoming air charge adjusted to
promote cartridge icing. This test was devised to
ascertain the effects of ice formation on air flow as
indicated by abnormal restriction build-up.

3. System Flight Safety Check

a. The complete air induction filter system to be
mounted on the H-23C and the aircraft flight tested
for a sufficient period of time to prove the reliability
of the new installation and establish the operation
characteristics.

b. Establish the effect (if any) which the new air filter
system reflects on over-all engine performance.

c. An indication of final qualification from the Federal

Aviation Agency in the form of a Supplemental Type
Certificate,

DESIGN AND PROTOTYPE FABRICATION

The transition from the preliminary air filter design to the final system
design as shown in Figure 1l occurred as a series of logical modifications
during the laboratory and flight test programs. The basic evolution of the
system will be traced in this section while much of the detail description
and substantiating reasons for the design changes will be discussed in the
section on flight testing.




Figure 1.

High Capacity-High Efficiency Air Filter for H-23C Helicopter
5




Substitution of the new design air filter in place of the ‘existing mixing
box unit (Figure 2) without major alterations to the air intake system
was a definite consideration in the finalization of the design. A filter
housing as shown in Figure 3 was designed to be installed just below

the carburetor and physically about in the same position formerly occu-
pied by the air mixing box. The hot air duct from the muffler was made
an'integral part of the housing. The basic envelope for the "A" size
filter element (Figure 4) was retained from the preliminary design and
a dual purpose bypass and backfire door was incorporated into the cart-
ridge entrance cover.

The initial stages of the flight test program pointed out a definite weak-
ness in this design. The introduction of the hot air supply through a

door hinged in a vertical line tended to direct the hot air stream toward
one side of the filter cartridge and resulted in a media collapse problem.
This factor dictated a change in design whereby the hot air duct was di-
vorced from the filter housing. The warm air intake in the filter housing
was moved somewhat upstream from its original position and relocated
on the bottom of the housing. The connection between the muffler and
filter housing was made flexible. The repositioning of this intake allowed
the addition of an internal air deflector and the pivoting of the mixture
door in a horizontal line. This resulted in a more favorable blending of
the hot and cold air supplies.

A by-product of this design change is a housing which is more economical
to produce and easier to install as a substitute for the mixing box. The
elimination of the hot air duct as an integral part of the filter reduced the
required welding on the housing considerably. The flexibility between the
muifler and the filter will facilitate field installation and remove the need
ior costly close tolerance dimensioning of the housing.

Further design changes occurred as a direct result of comparative engine
tests under full power conditions. Caburetor air temperatures higher than
those recorded with the original mixing box design pcinted out the need for
reducing the transfer of heat from the engine to the incoming 2ir stream.

The first approach to solving the '"high temperature' problem was to re-
orient the filter housing to a position away frocm the engine and into an
area of lower temperature. This relocation of the housing did lower the
carburetor air temperatures to an acceptable level. However, subsequent
evaluation of the system pointed out the need for further study of the 'high
temperature'' problem.
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The minimum acceptable carburetor air "heat-rise' (for the particular
engine being used) should not exceed 90°F. At the new location of the
filter, this minimum heat rise could not be obtained because of the ex-
cessive dissipation of heat from the muffler over the relatively long air
induction path. A search was made for an optimum filter location where
carburetor air temperature for both normal and '"full heat'' usage was
acceptable. It was determined in field testing that the only feasible filter
location, which would provide the proper carburetor deicing heat, was the
original location directly below the carburetor.

Now that the position of the air filter was finalized, a method kad to be
found whereby the aluminum filter body could be insulated from the engine
heat socurces. It was determined that there were two sources of heat af-
fecting the filter installation. The first source was muffler heat which was
conducted via the hot air ducting to the filter body. The installation of a
butterfly valve to the muffler hot air exit and the asbestos insulation of the
filter hot air door limited this heat transfer to an acceptable level.

Insulation of the filter housing from the second heat source, radiation
heat from the engine, proved a more formidable problem. This heat
source produced temperatures of as high as 200°F. at the forward face

of the housing. Shielding the filter body from the engine was tried, but
proved unsatisfactory because of the space limitations. Various insulating
materials to be applied to the filter body were investigated. After labora-
tory testing of insulation materials, a polyvinyl chloride coating was se-
lected as a suitable, long life insulating material which could be applied
at a reasonable cost. This protection was applied to the vertical sides of
the filter to a thickness of . 050 inches through a dipping process. Sub-
sequent field tests proved the suitability of the plastic coating as reflected
by the flight data in Appendix I.

The new air filter system is approximately 3.5 pounds heavier than the
original mixing box system. The filter housing, a clean cartridge, adapter
and pressure-~drop switch weigh 6.5 pounds while the weight of the mixing
box and flocked screen filter is approximately 3 pounds. In other words,

a high capacity-high efficiency air filter has.been added to protect the
engine at a ''cost' of 3.5 pounds.

A reliable and simple warning system to give a visual indication of the
end of the useful life of the filter element was considered a desirable
supplement to the new filter system. Military Specification F-7194 was
. used as a guide during all of the design considerations and Paragraph
4.3.3.1.1.2 was adhered to in determining the maximum pressure drop
(8 inches of water) to be tolerated across the filter element.
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The ground test data for the original filter installation (see Figure 5)
indicated that a pressure drop of about 1.5 inches exists in the H-23C
system from the inlet scoop to the entrance to the carburetor. There-
fore, a pressure drop of 9.5 inches of water between the air intake and .
the carburetor was established as a maximum restriction.

A suitable pressure switch for detecting pressure differential in the
""zero to ten inches of water'' range was procured. This metal diaphragm
type switch with normally open contacts is designed for use in a 28 volt
circuit and will tolerate up to a maximum of 5 amperes current. Itis
designed for aircraft application and has an AN approved snap action
switch element.

The switch is mounted on the adapter directly beneath the carburetor

and is connected to the aircraft's electrical circuit as shown in AX 26074,
(Figure 6). The circuit is protected by a 5 ampere breaker mounted on
the auxiliary cockpit panel.

The warning system produces a visual signal in the cockpit when a pressure

drop of 9.5 inches (+ 0.5 in.) of water exists between the air intake scoop

and the carburetor. A flexible cable attached to the bypass door and ter-

minating in the cockpit permits the pilot to introduce an alternate unfiltered

air supply. .

The physical sizes of the family of three high capacity filter cartridges
were determined under the basic research contract. However, optimumi
zation of the media pattern for the ""A'' size cartridge was accomplished
under this contract. Changes to the media configuration and the design
characteristics of the cartridge will be discussed here, while modification
to the media specifications which were a direct result of the flight test
program will be discussed as part of that work.

Considerable testing of the filter element was carried out on an air media
test stand, Figure 7, at air flows up to 300 CFM while using heavy con-
centrations of aspirated A.C. Dust (9 grams per minute) to determine the
optimum pleat configuration. The use of an inner ring of 70 one inch pleats
of filter paper within an outer layer of 3/4 inch batt materia: has consistently
resulted in excellent capacity and efficiency characteristics.
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The final design of the filter element has included a change from an
aluminum end cap with attached gasket to a molded end cap which also
serves as a seal between the element and housing. The metal end was
used in conjunction with a cellular sponge synthetic rubber gasket which
had to be cut and correctly bonded to the end cap. The bonding process
consisted of a cycle which included the application of a pre-coat before

the adhesive was introduced and would have resulted in a costly production
procedure. Any deviation from the correct bonding technique could have
resulted in loose gaskets and a faulty filter system.

Therefore, to lower production costs and to come up with a better designed
cartridge, the use of a molded end (vinyl copelymer) has been introduced
in place of the aluminum end cap. The orientation of the outer screening
has been shifted to provide a tight lock between the plastic and the metal
screen at the element ends. Figure 4 shows the final cartridge design.

Fundamentally, the over-all design of the filter housing was not changed,

since the flow characteristics provided by the preliminary design (Contract
No. DA 44-177-TC-363 Phase II) were good.

PRELIMINARY GROUND TESTING

A laboratory test program to check the reliability of the H-23C filter
system before integrating the unit into the aircraft for flight testing was
considered essential. Therefore, one of the aluminum prototypes was
mounted on the air media test stand with all of the associated controls
appended and thoroughly checked for safe operation under normal and
unusual climatic conditions.

Adequate provision for the possibility of excessive fuel drainage from the
up-draft carburetor as a result of unusual conditions was considered in the
design of the housing backfire door. Gasoline from the carburetor can flow
down into the concave profile of the door and be relieved through a2 check
valve in the line. This ball check valve opens when the air flow through the
system is below approximately 125 cubic feet per minute. The six cylirder
air cooled engine in the H-23C requires air at a rate of 300 cubic feet per
minute for full power at 3100 revolutions per minute engine speed. Allowing
for ground operations at engine speeds down to 2000 revolutions per minute
and reduced volumetric efficiencies, this valve will be closed whenever the
engine is breathing.
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Proper operation of the pressure drop warning system was included

as part of the bench testing program. The pressure switch, which
measures the differential between atmospheric pressure and induction
system pressure downstream of the filter cartridge, has good repeat-
ability. It was checked in excess of 50 times on the test stand with
fully loaded cartridges in the system and reliably indicated the need
for bypass operation. The switch closes at 9.5 inches (i 0.5 inches)
of water (vacuum). Closing activates the control panel warning light.
The differential travel of the switch between open and close was kept
to a minimum so that if operational circumstances permit a reduction
of alr speed, the resulting decrease in pressure drop at lower flow
rates will remove the warning signal and indicate the continued use of
the filter. The major warning system components including the switch
signal light and circult breaker are AN items.

The ability of the new system to withstand a backfire through the intake
manifold was & major consideration of the preliminary testing program.
The medium adjacent to the center support screen in the filter element
is a flameproof paper which definitely does not support combustion. The
16 x 16 mesh screen also inhibits the spread of flames.

A severe backfire test was carried out on an engine dynamometer test
stand. The filter housing with an element in position was mounted on
the down draft carburetor of a six cylinder automotive engine which in
turn was coupled to a fluid torque load. The engine timing was dis-
oriented so that reverse fires were created with flames extending back
through the filter element center tube. One element was subjected to
fifty backfires of varying intensity without any evidence of continued
combustion. The spring loaded backfire door adequately relieved the
pressure bulld-up. The element, which withstood the backfire test,
was transferred to the air media test stand and its performance charac-
teristics were found to be equal to a typical "A" size element.

The formation of ice on the filter element was investigated in the labora-
tory from the standpoint: "What will happen to engine performance when
atmospheric conditions promoted the growth of crystals of ice on the fine
fibers of the batt material in the new element?" This problem was studied
on the air media test stand and the static pressure drop through the element
was scrutinized for evidence of excessive restriction build-up.
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The ice study had to be performed with a one-half size cartridge to
permit the use of refrigeration equipment (Figure 8) of reasonable
capacity. The air flow through the element was reduced to 150 cubic
feet per minute so that face velocity of the air was equivalent to the
maximum value.

Finely divided particles of water from two nozzles were introduced
into the cold moving air stream about eighteen inches upstream of the
element. Adjustments in air temperature and relative humidity were
made until favorable conditions for icing at the element existed. As
ice formed through the batt medium, coarse A.C. Dust was aspirated
intermittently at a rate of nine grams per minute. The test was ter-
minated when the restriction through the system reached ten inches of
water.

Two icing tests (Tables 40 and 41) are included as part of this report.
The static pressure build-up, although more rapid than under temperate
conditions was definitely not alarming. The test indicated that if ice
formed through the medium, the filter could be left in the system and
normal air charge heating procedures followed until thawing relieved
the condition.

SYSTEM FLIGHT SAFETY CHECK

A general flight safety check program was scheduled to qualify the new

dry type air filter for optional usage on the test vehicle. The aim of

this phase of the evaluation study was to prove the reliability of the new
filter system in flight and to determine the extent of any changes in engine
performance due to the substitution of the batt-paper filter (e.g. power loss).

Initial flight testing was carried out over local areas approved by the F. A. A.
One of these areas adjacent to the North Central State Airport in Smithfield,
Rhode Island contained terrain with loose topsoil and gravel which provided
severe dust concentrations when stirred up by a hovering helicopter.
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Various engine parameters were established with the standard flock-
screen type air filter in the system and a typical ground check at

various engine speeds is shown in Figure 7. A static pressure drop

of about 1.5 inches of water at 3100 revolutions per minute was measured
by manometer with manifold pressure running about 15 to 16 inches of
mercury. Very siight increases in the static pressure were in evidence
after substitution of the new high capacity cartridge with housing. No
significant changes in manifold pressure were detected.

A flight test to establish the reliability of the pressure drop warning
system was performed. A {ilter element contaminated with about 300
grams of A. C. Coarse Dust was inserted in the system and the helicopter
operated at full . power in a three to four foot hover. The warning light
gave immediate notice of the maximum permissible restriction. The
helicopter was kept in a hover for approximately thirty minutes while the
bypass control was intermittently operated to insure the reliability of the
pressure switch and associated system. No fault was found with the warn-
ing device or the bypass control. However, this test was brought to an
abrupt termination when the engine suffered a serious loss of power. The
power loss was traced to spark plug fouling. A laboratory analysis of the
deposits on the plugs revealed an eight percent silica content and suggested
the possibility of dust migration from the artificially loaded element,

Further laboratory tests were immediately instigated to ascertain if the
vibrations experienced during flight tended to loosen fine dust from the

batt media and promote its passage through the filter paper. A definite
migration of particles in the ten to thirty micron range was established
by these tests on the air media test stand.

This was the first time that a contaminant migration problem had arisen.

The possibility of such an occurrence had been investigated under the media
research on the previous contract and at that time, simulated flight vibrations
did not cause migration. The search for a new filter paper which would over-
come fine contaminant migration was started and two papers of about the same
porosity and pore number were investigated.

The use of a lower porosity paper had to be offset by introducing a new
technique in the pleating process so that the clean element pressure drop

did not significantly increase. A new process which puts corrugations in

the paper medium contributes substantially to the overall performance of a
filter element of this type. The technique allowed the use of a lower porosity
paper with no sacrifice in clean restriction. The final configuration of the
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paper is inherently easier to assemble in the envelope. The corru-
gations allow the paper to breathe properly and contribute greatly to
increased capa’city since useful filter medium area is increased. Also,
overall filter element efficiency of better than 98 percent has been con-
sistently maintained during the laboratory test program.

Simulated vibration tests as a check on migration with the new filter
paper revealed a reduction of approximately 15 to 1 in the particle
migration. Therefore, we feel that the new lower porosity paper has
overcome the dirt retention problem with no increase in cost and has
resulted in an element with better performance characteristics.

Another media problem turned up during the flight test program. It

was noticed that the batt material in one particular area on the element
periphery took a permanent set after extremely short periods of engine
operation. The location of this batt collapse phenomena was on the side

of the element facing the inlet duct and slightly to the left of the flow divider
on the engine side of the housing.

At first this deformation problem was thought to be attributable to the
high velocity air stream. However, the inclusion of a solid flow divider
had no visible effect on the tendency of the batt fibers to crush togethex.

Since the melting temperature of the air laid batt material was known to
be in the range of 165° to 200°F. , the possibility of high temperature

air changing the characteristics of the batt medium was next considered.
An iron constantan thermocouple capable of reasonable accuracy over the
temperature range expected was used to record batt temperatures around
the periphery of the filter element during flight tests.

Batt temperatures were recorded for various settings of the carburetor
heat control over the range from no heat added to full carburetor heat with
indicated temperatures of better than 122°F. at the carburetor. The results
of this investigation were as follows:

1. With no introduction of hot air, the batt did not deform.

2. Temperatures as high as 240° to ZSOOF. were recorded
in the batt to support carburetor air temperatures in the
range of 89° to 130°F.

3. Temperature of the batt varied considerably around the
periphery of the cartridge. A temperature differential
of approximately 100°F. existed between the area of the
cartridge showing collapse and the side of the cartridge
furthest from the incoming air charge.
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4. A change in 30° to 40° F. in batt temperatures was
encountered depending on whether the aircraft was
oriented with the engine into the wind or not. This
showed that radiation effects from the engine were
contributing to high localized temperature levels
in the element.

A. C. Dust tests using cartridges with deformed batt media proved that
actually the collapse did not lead to a significant loss of capacity or
efficiency. This can probably be attributed to the fact that the pre-
cleaner compression actually took place over a small area and that at
moderate face velocities, the density of the batt is not too critical. How-
ever, an investigation was deemed necessary to overcome this problem.

Two approaches were taken to circumvent the difficulties introduced by
the high temperature air stream. First, the supplier of the batt material
was asked to change the batt blend so that higher temperatures could be
tolerated at no risk of a change in state. Secondly, a redesign of the
filter housing was undertaken in an attempt to promote better mixing of
the hot and cold air streams.

As previously described in the section on Design & Prototype Fabrication,

the elimination of the hot air duct as an integral part of the filter and the
movement of the hot air door to a position slightly upstream from its

original location resulted in a more homogeneous mixing of the air supplies.
Batt temperatures recorded after the redesign showed that even at ""maximum
heat', the media temperature did not go above 155°F.

A new batt blend which will remain stable at temperatures up to 300° F.
is now available. This new medium has undergone considerable A, C.
Dust testing and has capacity and efficiency characteristics equivalent

to the present batt. Since the temperature problem has been avoided by

a better housing design, it is planned to specify the original batt. The
new high temperature medium is good protection against a similar problem
on another aircraft which might not lend itself to a change in filter design.
One of the most important of the design criteria for the new air filter in-
stallation was the maintenance of carburetor air temperature, cylinder
temperatures, and oil temperature, within the ranges specified by the
engine manufacturer.
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In the field testing of the original mixing box installation (Tables 4

and 5) minimum carburetor air heat rise at 75% rated B.H.P. and

30°F. outside air temperature was in excess of 90°F. The carbu-

retor cooling data (Tables 10, 16, 22, 28, and 34) showed a maximum
C.A.T. rise of 17°F. above ambient temperature under maximum
power, no wind conditions. The F.A.A. criteria was a minimum heat
rise of 90°F. at 75% rated B.H.P. and a maximum of 14°-17°F. carbu-
retor air temperature above ambient temperature for any power require-
ment.

Cylinder temperatures and oil inlet temperatures on the original in-
stallation, the new installation unrestricted, and the new installation
restricted were within their maximum permissible operating temperatures
as shown in Tables 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35,

37 and 39.

The cylinder and carburetor air temperature data was monitored with
iron constantan thermocouples and a bridge circuit pyrometer potentio
meter. A thermocouple probe was inserted into the carburetor throat
inlet in place of the aircraft's temperature probe and associated gauge.
Cylinders were monitcred at the head through the use of a tabbed spark
plug gasket to which the thermocouple was welded.

The F.A.A. flight test program for qualification of the new induction
system for a Supplemental Type Certificate was conducted in three
phases for direct comparison of the original air filter installation, the
new air filter installation, and the new installation restricted to 10 inches
of water pressure differential. An outline of this program follows:

I. Test to determine hottest cylinder.
II. Full power hover tests at maximum gross weights.
III. Full power hover tests at 100 pounds less than

maximum gross weight.

RV Full power hover tests at 200 pounds less than
maximum gross weight.

V. Full throttle climb tests at gross weight.

VAL Carburetor air heat tests.
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The first full power tests brought out the fact that the new filter in-
stallation design when located directly below the carburetor, raised
the average level of carburetor air temperature approximately 25°F,
The average carburetor air temperature with the new filter in the
system was about 135°F. for an outside air temperature of about 77°F.
Carburetor air temperatures with the original mixing box design aver-
aged about 110°F. with the same outside air temperature. An increase
in carburetor air temperature of about 10°F. could result in approxi-
mately a one percent loss in power output. Therefore, this differential
could have contributed to a 2 to 3 percent power loss. A lowering of
performance was looked upon as an undesirable by-product of a design
change and steps were immediately instigated to bring engine performance
characteristics back in line.

Apparently, the insertion of the high efficiency-high capacity filter
element in the air induction system had permitted ambient air tempera-
ture effects to have considerable influence on the air charge just before
the charge entered the carburetor. The ambient air temperature in the
area below the carburetor at the forward wall of the new filter averaged
160-180°F. due to the close proximity of the engine. The diffusing action
upstream of the filter element allowed a greater transfer of heat from

the surrounding atmosphere than could occur under the higher stream
velocities existing through the original mixing box.

The element was removed from the housing and carburetor air tempera-
tures checked with the air passing through the empty housing. Under
these conditions there was no build-up in carburetor air temperature and
it was concluded that the temperature rise could be attributed to ambient
effects on the low velocity air charge.

A change in the location of the filter housing seemed to be a reasonable
approach to elimination of the high temperature problem. As a first step,
the housing was moved away from the engine by the introduction of a 45°
elbow adapter between the carburetor and the filter. A metal shield was
also placed forward of the filter to intercept and deflect the hot air being
blown back by the cooling fan. Carburetor air temperatures measured
using this design configuration were very slightly lower than with the
housing directly below the carburetor.
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The next step involved the more radical movement of the filter housing
to a position entirely away from the carburetor and out of the area
between the two mufflers. Full power tests at maximum gross weight
now showed that carburetor air temperatures were approximately the
same for the new filter system as they had been with the original air
filter system. Moving the housing into a location in which cool air could
circulate around the unit eliminated the increase in the temperature of the
incoming air charge. However, as was previously mentioned, this re-
location lengthened the path the hot air charge travelled to the extent that
carburetor air temperature rose by only 60°F. at full heat conditions.
This was corrected by the application of the insulated housing design
located directly beneath the carburetor. Tables 7 and 9 graphically
display the final design deicing characteristics of the system.

In summary of the field data obtained and notated in the accompanying
tables, we can state that no significant difference can be detected between
the performance characteristics of the H-23C engine being supplied air
through a high capacity filter system, and one breathing through the
original flocked screen type air cleaner system.

For test purposes, a high capacity cartridge was artificially restricted
to 10 inches of water. A loss of manifold pressure of 0.5 inches of
mercury existed when this cartridge was placed in the system. A mani
fold pressure drop of similar magnitude should be expected with a cart
ridge contaminated to a level which causes the by-pass warning light to
be activated.

The field data of the report tables was submitted to the F. A. A. to support

a request for a Supplemental Type Certificate to cover the installation of

this dry type high capacity-high efficiency air filter installation on the H-23C
helicopter. After a confirming field check by F. A. A. personnel of their
Flight Test and Propulsion Section, an F.A.A. Supplemental Type Certificate
authorizing this installation on H-23C aircraft was issued 16 November 1960

The final installation design of the system is included as Figure 8 of this
report.
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FLIGHT TEST DATA
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TABLE 1
Original Mixing
Box Installation
TEST TG DETERMINE HIGHEST CYLINDER HEAD TEMPERATURE

DATE 5 July 1960 WIND VELOCITY 3-5 KTS
OUTSIDE AIR TEMPERATURE 840_}"‘_._ BAR. PRESSURE 29.98
REL., HUMIDITY 82%

DESCRIPTION: Hover at gross weight (2500 lbs.} and maximum
power at 50 ft. P, A.
Time MP CYLINDER HEAD TEMPERA'I’URE oF
Minutes)|In. Hg. | RPM i | g2 | 43 4 45 46
0 27 3100 295 240 310 275 275 265
2 350 300 317 355 330 315
5 420 305 360 357 385 345
7 438 340 358 355 398 347
9 445 331 365 352 400 352
11 445 | 342 370 357 408 356
13 449 347 366 360 405 355
15 447 343 367 360 409 351
17 444 342 369 354 404 352
19 445 347 365 355 405 362
21 446 340 365 358 406 355
23 444 344 367 360 408 358
25 445 346 365 362 405 364
28 ‘ ' 439 340 365 351 407 352
30 27 3100 446 345 367 358 408 352
Peak Cylindgqr Temp: 447 347 370 360 409 364
Notd: Washer |Type Thgrmocouple
Temperhture at Cylinder Head
Maxr—Allowable:] 5302 Fx
—




TABLE 2

H-22C Filter Installation -
Clean Cartridge

TEST TO DETERMINE HIGHEST CYLINDER HEAD TEMPERATURE

DATE 19 July 1960 WIND VELOCITY 6 KTS
OUTSIDE AIR TEMPERATURE 93°F, BAR. PRESSURE 30.04
REL. HUMIDITY 70%
DESCRIPTION: Hover at gross weight (2500 lbs.) and maximum
power at 50 ft. P.A.
Time MP CYLINDER HEAD TEMPERATURE °OF
Minutes)|In. Hg. RPM N 42 43 44 45 46
0 27 3100 355 280 350 330 345 320
i 394 297 387 354 380 BGi2
2 404 305 396 369 390 362
3 407 311 405 375 400 367
4 411 312 412 384 412 367
5 415 L 34 414 385 413 371
6 415 316 414 391 411 372
7 416 316 415 397 413 371
8 417 317 416 399 410 374
) 418 318 416 400 411 375
10 420 315 416 400 415 877
11 422 316 418 405 416 377
12 418 315 417 395 416 377
13 419 315 416 390 417 - Yo
14 421 318 414 388 416 375
15 421 315 414 388 415 371
16 422 312 412 390 415 )
47 420 316 415 391 413 372
18 419 312 417 391 416 71
19 | | 420 | 316 416 395 417 370
20 2 3100 420 | 316 | 414 387 412 371
| ___Peal{ Cylindeg Temp: | 422 | 318 | 418 | 405 417 ki
B Note _!V—a.s_h_qr T}rpf .T_} e»rmc_ocoun >1e3(Ternr)..at cyl.lhead, mix. allow.| 53 ® .




TABLE 3

TEST TO DETERMINE HIGHEST CYLINDER HEAD TEMPERATURE

DATE

19 July 1960

OUTSIDE AIR TEMPERATURE

93°F,

WIND VELOCITY 6 KTS

BAR. PRESSURE 30,04

REL. HUMIDITY 70%

DESCRIPTION: Hover at gross weight (2500 1bs.) and maximum

power at 50 ft. P.A.

Time MP CYLINDER HEAD TEMPERATURE °F
(Minutes)|In. Hg. RPM 41 42 43 44 45 46
0 27 3100 360 2717 348 335 352 321
1 402 307 390 362 379 360
2 417 308 403 385 388 370
3 421 312 409 395 394 373
4 424 310 411 388 397 374
5 427 | 310 | 410 389 400 374
6 425 312 415 387 404 374
7 423 315 417 393 410 375
8 426 314 418 396 413 375
9 425 322 422 381 417 374
10 420 320 424 389 417 373
11 417 320 419 382 422 368
12 405 319 417 375 415 366
13 420 320 418 384 418 369
14 426 314 425 380 422 270
15 412 322 414 375 414 368
16 417 315 415 375 416 375
17 415 317 413 375 416 373
18 1 | 412 317 414 368 412 370
20 27 3100 416 322 422 380 419 374
Peald Cylindet Temp: 427 322 425 396 422 375
Notek Washed Type THermocouple
A Tt L T T




TABLE 4

SECTION 111, POMER PLANT OPERATION Original Mixing Box

Installation

(6.462) B, Carsunetor Hear Rise

1. Rortorcmary Swouro De Ay Haximum Take-Orr Werany 2500 Les,,
Noamar C.G._81,0  Ins. Fron Darus, Rer. Paae-lio, AN-bl_-_l,B-40
¥r.-Awp Breance-Rerony Nos - ~ - - - - 7 Anp Be Frown In Lever Fuieny
Ar Cavisine Hixvune Sevvine Tu Atk Faee Or Visioe Horstune. |r
Hueri—Encine Rovoncrary, Use Enaine Nivn Leasy C.AH.R,

'Fm‘ A"“; = MINTHUE ALTITUDE INTERMEDIATE ALTITUDE MAXINUH ALTITWE
Oue Auvirene 1o | PoA__S00_  Fuer PA.__2000  Feer |p.A.__4000  Feey

0.A.T, Or 30 °F |~ FurLc Tnmottee | 90% IAS Fure Tunorvee | 90% fAS JFuce Tumorrie | 902 1AS

Is Avairasee On H.C. Powen | Run ) Os H.C, Powen | Ruu 1 jOu H.C. Power |Ruw 1

Run 1 2 3 4 1 2 304 1 2 K] ]

gay Conrnot

Posivi0m CoLp  Hor Coto Hor | Corn  Hor |Coto Hor| Cos Hor Cota Hov

0.A.T, °F

(COIIIOI’!ll 78 78 725 70.5 60 62.5
" CAT. F

(Connecren) 81.5 1¢2,5182.5 207. 575 194 |72 18868 189 |63.5 188]5
Tear

Rise °F 111 125 " 119 116 121 125
Ain Seceo

HPH 1AS 77 58 67 62 63 47
Encine RPH 3100 3100 3100 3100 3100 3100
H.P. (In. Ha.) 27 22 26 22 24.5 20
Sea Level

'“ch‘fln B”P 186 143. 5 178 143. 5 165 127

TPnessure Con—
aEcvion Facron
 Stanoanp Tene, Av

Press. ALT. °F 57.2 | 57.2 51.8 51.8 | 44.78 44,78

Temr, Cornecyion

FACTO" -89 .88 .892 .889 .882 .882

Actuar BHP 165.5 126. 3 158.8 127.5 [145.6 112

£ Raves BHP 82,75 63.15 79.4 63.751 72,8 56
Test Date: 6 July 1960
Barometer: 30.16

Relative Humidity:40% ,
Two runs averaged for each reading.

ll-'ol Sta Lever Ewarnes
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TABLE 5

SECTION 111, POWER PLANT OPERATION

B.

Carburetor Heat Rise (Continued)

2.

3,

What Is The Minimum Required Carburetor Air Heat Rise In °F? 90
For Sea Level Engines Employlng Conventional Venturi Carburetors:

(A) What Is The Actual Temperature Heat Rise At An Outside Air

Temperature Of 30 °F At 75% M.C. Power? 132 °F (Should
Be At Least 90 °F)

For Sea Level Engines Employing Carburetors Which Embody Features
. Tending To Reduce The Possibility Of Ice Formation: N/A

(A) 1Is A Sheltered Alternate Source Of Air Provided? ........ Yes No

(B) what Is The Actual Temperature Of The Preheat Supplied To
The Alternate Alr Intake? °F

(C) 1Is This Temperature At Least Equal Or Greater Than That
Provided By The Engine Cooling Air Downstream Of The
Cylinders? Yes No

For Altitude Engines Employing Conventional Venturi Carburetors: N/A

(A) What Is The Actual Temperature Heat Rise At An Outside

Temperature Of 30 °F At 75% M.C. Power? °F (Should Be
At Least 120 °F)

For Altitude Engines Employing Carburetors Which Embody Features
Tending To Reduce The Possibility Of Ice Formation: N/A

(A) VWhat Is The Actual Temperature Heat Rise At An Outside
Temperature Of 30 °F At 75% M.C. Power? °F (Should Be
At Least 100 °F Except That If A Fluid Deicing System Is
Used It Need Not Be Greater Than 40 °F)

(B) 1If The Temperature Heat Rise Is Under 100 °F Is A Fluid

Deicing System Incorporated?............ Not Applicable Yes No
For Multi-Engine Rotorcraft, On Which Engine Is The Carburetor Air
Heat Rise Tests Reported? N/A
(A) 1Is This The Engine With The Least C.A.H.R.Z.evveeveernn.. Yes No

Report Changes In Engine RPM And/Or M.P. Using Full Carburetor
Heat (Or Maximum Recommended) With Both And Each Magnetos.

N/A to helicopters

Both RPM; L RPM; R RPM

(A) Report Usable Quantity Deicing Fluid System

(B) 1Is Variable Flow Rate Provided?

=




TABLE: 5

SECTION 111, POWER PLANT OPERATION

B. Camsumeron Mear Rise (Cownvimven)

2
kN

5.

1,

Wnat I's Twe Mamsnuns Requiaco Chrsumeton Ain, Hear Rise b, °F?. 90
Fon. Sea. Lever Euciues Emeraving ConvenTionAl VENTURS CArauneYoRs:

(A} Wwar ls Twe Acrua Tempenature Heaw Rise Az Aw Qursson A
Teneenatune O 30 °F Ar 758 H.C Povea? 132 °f (Snoun
B Az Leasy 90 °F)

Fon Bem Lewan Encanes Enevovana Cansungyans Wnacn Enaoay Featuase
Temonna To Pumuoe Tue Poasrasisty O hox Fonmataon: N/A

(A) 43 A Swenwenco Autenuats Sousck O As PRONARERT eaesasssantansaany Y08 Mo

(B) Wuar 13 Tue Actuar Temeesatume OF Tue Bacugar Surairso Yo
Tox Acreanate A butase? b 7

(C) s Tmis Temeenazune At Least Eauay O Gaeatea Tuanw Twat
Provioen By Twe Exaine Ccotine Apm Downsvaesn Or Tue Cyiinoena? Yoo HNo

For Auretuon Emeincs Enerovina Convengional Ventuny Carsunetors; N/A

(A) Wwat ls Tue Actuar Tenreratune Heat Ryse At An OQuysioe Teucesatuss
Or 30 °F Av 754 H.C. Powenr? *F (Swoury Be Ar Leasy 120 °F)

Fon ALvituoe Emaines Emproving Carsunevons Nurcy Emsapy Feavunes
Teunaus To Reouce Tue Possisityry Or lee Foamationg N/A

(A) Mwav Is Tue Acvuay Tenmeenatune Heay Rise Av Ax Quyaipe Tempzadyung
Or 30 °F Ay 75% H.C. Power? °F (Swoutn Be Ay Leasy 100 °F
Exceey Tuat lr A Frugo Dercyna Svaven |s Useo |7 Neeo Not Be
Greaver Twaw 40 °F)

(8) e Twe Tenreaavune Hear Riae |s Unper 100 °F Js A Frujo Dejone
Svsten "00'?0&‘7!'7 ...........-.............NOI’ AFPHOAILI Y(" :_‘2
Fon HuryrEneine Roroncrary, On Wnion Enaixe |s Tue Cansunevon Ain
Heaty Rist Tesys Reporten? N/A

(A) |. THIS TH! E“a”l! HIT” TN! L!AB’ C-A.H.R.? 2008 p0s09eBRVRROIBRRSGY ylﬂ !Lo'

Rerony Cuanaes In Ewerne RPM Ano/Oa H.P, Usina FurL CAmeumcyor Heay
(On Haxsmum Recorvenoen) Witw Bovn Ano Eacw Maewevos, N/A to helicgpters

Born RPH; L RPH; R RM

(A) Reronr Usasie Quantevy Deroing FLuto Svsyem

(B) 1o Vamiasie FLow RATE PROVIDED? euvvinrvernsseernnrenssocssnsenssey TE8 No
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ORIGINAL INSTALLATION
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TABLE 6 ]

SECTION 111, POWER PLANT GPERATION N2 Filide Tostalilkthes

1 Cartrid
(6.462) 8. Carsuneron Hear Rise e e

1. Rovorcaary Swouro De Ar Haxinun Taxe-Ofe Werauy 2500 Les,,
Noarar C.G6. 81.0 Ins. Frow Darws, Rer. Pror -l AN-01 -15-40
¥r. Ao BatAwce Rerony Ho- - - -~ - - » ANp Be Froww In Lever Fuienr
Av Cruisine Hixvure Sevrina 1u Atk Free OF Visiore Horsture. I
Huvte—Exncine Roroncrarr, Use Encane Wivn Least C.AH.R.

. ??ZE“ 1o ts MINIHS ALTITWE INTERHEDIATE ALTITUDE HAXIHUM ALTHTUDE
e Murirase W P.A.__ 500 _  Feer P.A. 2000 Feer |P.A.__ 5000 Feey
0.A.T. Or 30 °F | " Fure Turorrre | 307 1AS FuLe TurorTie | 90% 1AS [Furt Tweottee ] 907 [AS
Is AvaiianLe Ok W.C. Power | Ruu } Or ¥.C, Power { Ruw 1 Or H.C. Power |Ruw )
Ruw 1 2 K] 4 1 2 3 ¢ 1 2 3 4
‘Hear Controt ’
PosiTioM CoLp Hor Coto Hor CoLu Hor Coro Hor| CoLo  Hor Coto Hor
OUA.T‘*‘F
(Cornecren) 83 84 77.5 it 5 65.5 64
C.AT. °F
(Connecren) 90.5 189 { 90 188 |83 180.49835 183 76 175.9 77.5 180
Heay
Rise °F 98.5 98 ' 97.5 99.5 99.5 102.5
Ain Sreeo
HPH 1AS 72.5 60.5 71.5 64.5 55 48
Enarne RPYH 3100 3100 3100 3100 3100 3100
M.P. (In. He.) 25 22 26 22 23 20
Sea Lever
InoicaTED BHP 186 143.5 178 143.5 152 127
Ipaessune Conr—
RECTION FACTOR
Stanoanro Teme, A7
Press. Avt. °F 57.2 57.2 51.8 51.8 41.18 41,18
Teme, Comaecrion
FacTonr . 892 -, 893 .893 .892 . 888 . B85
Acruar BHP 166 128 159 128 135 112. 4
£ Raveo BHP 83 64 79.5 64 67.5 56,2

Test Date: 6 July 1960
Barometer: 29,98
Relative Humidity: 65%
Two runs averaged for each

]Fol Sea Lever Evernes reading.




TABLE 7

SECTION 111, POWER PLANT OPERATION

B. Cansurevon Hear Rise (Continueo)

2,

3.

5.

Wuat ls THe Mininun Requineo Carsureror Aun Hear Rise Ix °F? 90
Fon Sea Lever Eucines Emproving Conventionat Ventur) CARBURETORS:
(AY Wuar 1s Tue Actuar Teneenature llear Rise AT An Qursioe Ar
Temeenatune O 30 °F Ar 758 H.C. Power? 96 °F (Swouve
Be Ar Least 90 °F)

Fon Sea Lever Encines Emprovine CARBuRETORS WnicH Ensooy FeAtumes
Tenoina To Reouce Tue Possisstity Or lce Formation: N/A

(A) 18 A Swerteneo ALvernate Source Or AIm PRovIDED? .. .viveussesseeee YEu No

(B) Wuar 1s Tue Acrtuar Tenrenature Or Tue Prenear Surrriep To
THE ALTZRNATE Aim [INTAKET °F

(C) s Turs Temeeaarune At Least Equat On GReaTER Tuar Tuay
Provioep By Tue Encine CooLing Ain Downatnean Or Tue Cyrinoens?  Yes No

Fon Atatuoe Ewcines EmpLoving Convewrgonar Ventury Carsuneromrs: N/ A

(A) Wuar s Twe Actuar Tenreratune Heat Rise Ar Aw Ouvsioe TeMpeaaTURE
0r 30 °F Arv 75% H.C. Powen? °F (Swouro Be Arv Least 120 °F)

Fon AutiTuoe Exaines EnpLovina Carsurerons Wnick Ensoey Featumes
Tewoine To Repuce Tue Possisivity Or |ce Formarion: N/A

(A) Wuar |s Tue Acvuar Temperature Hear Rise Av An Oursior TemPERATURK
Or 30 °F Ar 752 M.C. Power? °F (SwouLo Be At Leasy 100 °F
Excert Tuat If A Fruip Detcina Sysrem Is Useo I Neee Nor Be
Greaver Tuan 40 °F)

(B) tr The Tempemavure Hear Rise ls Unoer 100 °F le A Fruio Descine
SYSTEN [NCORPORATED? cuvvvvnescennsocancsenssaNOT APPLIOABLE Yi o

For Hutrir—€ncine Rororcrart, ON Wiich Encine |s Tue Carsurevon Agn
Hear Ryse Tesys Rerorten?

(A) 18 Twis Tne Enarue Wivw Tue Least CLAHRT coviiiiiievencnceeees Y28 No

Rerot Cxanses IN Enatne RPH Awo/OR H.P, Usina FurL Camsurevor Heay
(On Haxanum Recomenoen) Witw Borw Ano Eacn Maexevos, N/A to helicopters

Born R L RM; R RPH

(A) Rerort Usaste Quantiry Dercing FLuro System

(B) 13 Yaniaste Frow RATE PROVIOED? seveuenrnireneerenncnns cevensesense TEM HNo

54




H-23C INSTALLATION - CLEAN CARTRIDGE
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-

H-23C Filter Installation
Filter Restricted to 10'""H,0

TABLE 8

SECTION Ivll, POWER PLANT CPERATION

(6.462) B. Carevaeron Hear Rise
1. Rortoncrart ShouLo Be Av Haxinun Take-Cer Weraur _ 2500 Les.,
Noamar C.G._81.0 __ Ius, Fron Davws, Rer. Raee-Hon AN-01-1B-4C
Nra-Anp BaLAuce-Resors No-~ -~ - - -, Aup Be FLown In Lever FLiowt
A7 Cruisina Hixvure Sevrino In Air Free OF Visiore Horsrure. |
Huuri-Exeine Rovorcaarr, Use Enaine Wivn Least CLAH.R.
';EIE“ byl HUNIHUN ALTITUDE INTERHEDIATE ALTATUGE |  HAXIMUM ALTITUDE
Gie: Kt P.A.___500  Feer p.A. 2000 Feer [P.A. 5000 Fery
0.A.T, Or 30 °F | Furt Turorrie | 904 1AS Furt TrrorTie | X8KH8 [Fure Twmortie [ 302 1AS
s Avartance On H.C, Powen | Run 1 Or H.C, Power ! Run 1 Oz H.C. Power |Run
Rux ] 2 3 4 1 2 3.4 ] 2 ) 4
Feav Conaor 4
PosiT10M Coto  Hor Coo Hor | Cors Hor CoLo Hor| CoLn  Hory CoLo Hor
0.A.T, °F
{Connecyen) 85 84 75.5 74.5 62 62,5
C.AT, °F
(Connecren) 92 195 {88 202] 79 1941 79 l&’).B 68.5 1M4}70 177.5
‘Hear
Rise °F 103 94 115 107.5 15,15 107.5
Air Sreeo
HPH 1AS 63 53.5 67.5 61.5 62 48. 5
Enatrne RPH 3100 3100 3100 3100 3100 3100
H.P. (In. Ha,) 27 22.5 26 21.5 23 20
Sea Lever
fnorcaren BHP 186 148 178 139.5 152 127
~IPressune Con— =
RECTION FAcTon
 Svanoano Teme, At
Press. Aut, °F 57.2 5752 51,8 51.8 41.18 41,18
Tene. Comnecrion
FAcron . 889 . 885 . 885 .89 .89 .886
ActuaL BHP 165.4 131 157.5 124 1352 112.5
% Rateo BHP 82.7 65.5 78,75 62 67.6 56.25
Test Date: 17 July 1960
Barometer: 30.10 .
Relative Humidity: 55%

Two runsg averaged for each

reading.
lFm Sta Lever Evaques




TABLE 9

SECTION 113, POWER PLANT OPERATION

8., Cansureror lear Rise (Convinueo)

o
2. Wuat ls THe Mininum Requineo CArsureror Ain Hear Ruse lu °F7 90 F.
3. Fon Sea Lever Euciues Emprovina ConvenTionarL Venwtury CAmsumreToms:
(A Wnat |s The Acruar Tempenatunz lleat Rise Ar Ax Qursioe Ain
Temeeratune OF 30 °F Ar 758 N.C. Power? 154 °F (Swours
Be At Least 90 °F)

4, Fon Sea Lever Encines Emproving CasureToRs Wuick Emsocy Featunes
Tenoine To Repuce Tue PossiesLity Or lce FormAtion: N/A

(A) 18 A Swevveneo Autennare Sounce OF AtR PROVIDED? suuevercsscesseecs YE8 No

(B) Wuar 1s Tre Acruar Tenrenavune Or Tue Prenear SurrLien To
Tue Autzanate Ain InTAkE? °F

(C) 1s Tuis Temrenatune Ar Least Equar Ok Greaver Tuar Thar
Provioeo By Tue Encinwe Cootina Ain Downstneam Or Tue CyLinpens?  Yes No

5. For Autituoe Encines Enrroving Convewrionar Vextuap Carsunevors: N/A

(A) Wuay I8 Tne AcruaL Teneenatore Heat Rise Ar An Oursioe Temresavume
Or 30 °F Ar 754 H.C. Powenr? °F (Swourp Be Ar Least 120 °F)

6. For ALtiTuoe Enaines EmpLovina Carsumrevors Wnicw Ensopy Featumes
Tewpine To Reouce THe PossissuiTy OF lceE Fomruarion: N/A

(A) Wuar is Twe AcyuaL Teneematune Heat Rise Ay Ax Oursioe Tewreaatume
Or 30 °F Ay 754 H.C. Powenr? °F (SwouLo Be At Leasy 100 °F
Excerr Tuatr IF A Fruto Descine Sysren |s Usep Ir Neeo Nov Bt
Greaven Tuan 40 °F)

(B) tr Tue Tewrenavune Heav Rise la Unoea 100 °F la A Fruto Deicixe
SYSTEN INCORPORATED? onciconcaconvanssssnsanesllOT APPLICABLE Yoo o

7. For MuerrEnaine Rotorcrarr, On Whicw Enaine ls Tue Carsureton Atn
Hear Rese Tesrs RerorTeo? N/A

(A) s Tuis Tue Enaine Wivn Toe Least CLALHR,? vvvveerenvnsnosocnnenes YEB No

8. Reront Cuanaes In Ewarne RPH Ano/Or M.P, Usine Fure Carsunetom Heay
(On HMaximum Recorenoeo) Wit Borw Ano Eacw HAeweros. N/ A to helicopters

Bors RPH; L RPH; R RPY

(A) Rerort UsasLe Quanriry Devcina FLuio Systen

(B) 18 VariasLE FLow RATE PROVIOED? eevviernrenenersocrnssossonascssne YE8 HNo




H-23C INSTALLATION - RESTRICTED CARTRIDGE
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TABLE 10

SECTION 111, PCVER PLANT CPCRATIGH

Original Mixing

(6.450) C. CooLine: Box Installation
(6.451) e
1. Dunrine Ctino I1n Ain Free OF Visinle Holsvure:
(A) TaxeOrs Wereny (Max.) 2500 Les.; C.G._81.0  lus, Fron Darwm;
Rivs PacE-How - - - - 5 - U5y Adp- Barancs Reronr-NowRef; AN-01-1B-40
(B) Fuer Ocrane tlo, 100/130 (Hewanum Apraoveo For Encine)
() Mixvune Serrine Full Rich
(p) Tarovrie Serriwa _ Full
(€) Swurren Posivuon _ N/l_\_*_____
(6.613(e)) (1) Fonr Rovoncarry Equireen Wivw Cootins Swurrers, Is A Cviinoen
Heao Tewpenatune |uoicaton Provioeo For Each Encine? (.o.o0e Yes No
(F) tu Hueri—Encine Rotoncaary, 18 One Encine Inorenarive?
vesssrensasesannacersasensessrsssscancesssssa (O APPLICABLE) Yes Ho
Whicn Enctne 18 luorerATivE?
Tine PRESSURE Osserveo TemeerATuRES °F Openating Encine(s) Sereo Or Crins
ALtituoe WP ails
(Hinures) (Fr.) { 0.A.T.| Heao| Bamner | O | " R.P.H.] C.AT.°F] 1.AS.| C.A
sun 1 1 0 87 |238 149 |27 {3100 89 47 |45
2 400 82 {350 158 27 3100 95 47 45
3 600 79 1353 158 27 3100 90 47 45
4 800 78 (418 176 26.51 3100 88 47 45
5 1700 75 |420 167 | 26 3100 82 47 45
Run 2 1 0 80 |420 206 | 27 | 3100 92 47 | 45
2 300 81 1434 206 2.7 3100 89 47 45
3 - 800 77 (435 205 | 26.5] 3100 83 47 45
4 1200| 76 [446 | 204 | 26 | 3100 | 84 47 | 45
5 1800 73 (432 — 197 26 3100 82 47 45
Cylinder #1 Test Date: 5 July 1960
Washer Type Wind: 6 KTS Max.
Thermocouple Relative Humidity: 60%
Barometer: 30.18
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TABLE 10 (CONT.)

SECTION 111, POWER PLANT OPERATION Original Mixing Box

Installation

Cooling (Continued)

During Climb In Air Free Of Visible Hoistune (Continued)

(G) What Is Hottest Cylinder Head? #1  And On Which Engine?
(BE) What Is Hottest Cylinder Barrel? N/A And On Which Engine?

(I) Which Engine Has Highest Oil Inlet Temperature? N/A

(J) For Sea Level Engines, Single Engine Rotorcraft:
After Engine Temperatures Have Stabilized In Flight, Start At
Lowest Practicable Altitude And Climb For One Minute At
Take-Off Power; Continue Climb At Full Throttle Until At Least
5 Minutes Af$er-The-Oeeurrenee-0f-The-Highest-Temperature or

2000 ft.*
Recorded:
(1) Is Climb Conducted At The Best R/C Speed?.(4l.KTS)....No (Yes)
A. TIf "No", What Is Speed? MPH IAS; MPH CAS

(K) For Supercharged Engines, Single Engine Rotorcraft:
After Engine Temperatures Have Stabilized In Flight, Tests
Should Start At 1,000 Feet Below The Actual Engine Critical
Altitude And Continue At Least 5 Minutes After The
Occurrence Of The Highest Temperature Recorded:
(1) Is Climb Conducted At The Best R/C Speed?...... N/A....No Yes
A. If "No", What Is Speed? MPH IAS; MPH CAS

(L) For Multi Engine Rotorcraft, One Engine Inoperative Climb
Performance: N/A

With The Rotorcraft In The Configuration That Was Used In
Establishing The Critical Engine Inoperative Climb Performance,
The Operating Engine(s) At M.C. Power Or At Full Throttle And
After The Temperatures Are Stabilized in Flight, Climb Should Be
Started At The Lower Of the Two Following Altitudes And
Continued For 5 Minutes After The First Occurrence Of The
Highest Temperature:

1,000 Feet Below The Actual Englne Critical Altitude
Or The Lowest Practicable Altitude (When Applicable).

(1) Is Climb Conducted At The Speed Used in Establishing The
One Engine Inoperative Climb Performance?........... No Yes

* Per FAA TIA No. H353-18

30 April 1959
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SECHIGI |1, HLER PLANT OFERATION

TABLE LO(CONT. )

C. Coorina (Courrnuea)

Installation

1. Duntuae Cuinw b8 Atk Fuer Or Visiste Horsrons (Conviniveo)

(6)
(H)
(n
(9)

(K)

(L)

Viay 18 Hovvesy Cviawoen Heao? _ #1 Awo Ox Wwicw Eworne?
Wnat Ju Hovreey Cyuinoen Bf.nntm?_ml\i!ﬁ_mAuo Ou VupcH Evegne?

Wuicn Encine Has Hionest Ost wee7 Tenmperarune? N/A

Fon ¢z Lever Emgunes, Sunere Ewaine Ruroncnarry:
“TAvvin Cnotue TEMPERAYURES HAVE SYABILEIZED IW FLiawy, Svamr Ay
Lowesy Pusovicante Atveryoe Awp Cuams Fox Oue Himwre Ay
Taxe-Orr Pouzag Courvinuve Cuina Ay Furt Twrovyie Unriv Arv Leasy
5 Niwwnes Baeer Fusdcounninei-Op-Tuethouesr-Jonrinsxeae or 2000 ft, *
Recoroeos
(1) s CLive Couovcren Av Tue Besy R/C Seeen? 4L KTSh....... No (Yew)
Ao 1e ®No®, Wuav ls Sreen? _ HPH 1AS; HPH CAS

Fou Supenonanatn Edevnes, Siware Ewaine Rovononaey:
Arzes Engise Teweoasvurcs Have Stasivazeo In Fuieny, Tesvs
Snoutd Syanr Ay 1,000 Feer Bevow Tue Acruar Ewarwe Cravicat
Auvivuoe Any Couronuwe Ar Least § Hinuves Arven Tue
Occurrence O¢ Tue Hiamsy Temeeravune Reconoeor
(1) s Cusns Cowovcren Ar Twe Beay R/C Seeen? ......N/.A........ No Yes
A, v "No", Vnay Is Seeen? . HPH 1AS; HPH CAS

Fon MutvyEnarue Rovoncuary, Oue Excive imorenavive CLims Pewpommauces N/ A
" Wirn Tus Rovoucnirt In Tue Comricunation Twar Was Useo Iu

Esvasuisuine Te Crivicae Enatue lvorenavave Cuine Penrosmawoe,

Tsie Orenaving Eworue(s) Av H.C. Powen Oz Av Fuew Turorvie Axe

Arves Tue Teneenavunes Arg Staetvizee lw Friany, Cusns Snouto Be

Syanyeo Av Twe Lowen Oy Twe Tuwo FotLowsua Autituoks Awe Couvimuee

Fox 5 Minuves Arven Tut Fousy Ocournenck O Te Hyenesy Temeeadvuais

1,000 Feer Berou Tue Agvuar Ewmaine Curvican Auvivupe
Oa Twe Lowesy Pracricasie Autivuor (Wwew AperLacasie),

(1) Vs Cruisw Counucvep Ay Tue Sreeo Useop In EstasLiswine Tne
Oug Enarne luorenavive CLIns PERFORMANGE? eueeevevccorensees No Yoo

* Per FAA TIA No. H353-18

30 April 1959
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TABLE 11

SECTION 111, POWER PLANT OPCRATION

Original Mixing
Box Installation

C. Coottra (Conyinuen)
1. Ounwng Cuns i Ain Fiee Of Visionz Horsvune (Convinues)
(¥) Temeenarune Varues Awo Comrecrion:
(Run 2)
Lace Cyusuoer Heao | Criowoenm Base
Ho. lren (No._1 ) | (No. )| Ose Dneer
(1) | Maxsnue Qesenven Teweeaarune °¢ 446 206
(2) ] Ywuz Ossenvep Temrenavune °F 446 206
Pressure Atvituoe At Wwicu Tene,
(3) | SyansLazes O FiwaL Peax Occuns  Fr, 1200 300
Osaenveo 0.A.T, Air
(4) | Teneenarune Av (3) r 76 81
Taue 0,A.T, A '
(5) | Tenrenarure Ar (3) 43 76 81
(6) | .0036 X (3) 3.32 1,08
Stansare Hot Dav Tewrzmarune
(7) | Ar (3) = 100 - (6) °F 96. 68 79.92
(B IAT=(1) = (5) °¢ | 20.68 -1,08
Tenverarune Cornecrion IncREMENT
(94) | (Heao & Our) =1.0 X (8) °F 20.68 -1.08
Tenrenavune Conmecrion |ncReEMENY
(98) § (Base) = .7 X (8) °F .
CorrecteED
(10) | Teneeravome = (2) +(9) °F 466,68 204.92
Haxnum
(11) ] PermissisLe Tenrematune (Washer) °F 530 230
(12) | CooLina Hangrx = (11) = (10) °F 63,32 25,08
(13) { s CooLina SATISFACYORY? Yes Yes Yes

(N) Ame AL CaLtonaTION CuRYES ATTACHEDT vovuivvnesrcnissaansnoascasees (YEE) No

2. Duniwa Hovenrua lw Aim Free O Visiere Hoterume:

(A) Take—Orr Wessny (Hax.) _2500  tss,; C.6.81.0

{us, Faon Dayum;

Reps-Pace-Noz - - - - = = 5-Wrs Aao- Beuorer Revorr Ho,_Ref: AN-01-18-40

{B) Fuet Ocrame Ho.

100/130

{Himinun Arrnoveo Fox Exgint)




TABLE 12

SECTION 141, POMER PLANT QPERATIGH

(6.450)

C. CooLsne: Clean Cartridge
(6.451)
1. Duriue Crins In Awn Free OF Visioie Hoastuaxs
(A) Taxe-Or Wevanr (Hax.) 2500 Les.; C.6.__81.0 lus. From Darum;
Rev e PAGE Moo = - - = 5 Hv - Ao-Baranes-Rovent-No. Ref: AN-01-1B-40
(B) Fuev Ocvane tlo. 100/130 (Mausrwn Apenoveo Fon Engine)
(C) Hixvune Servine  Full Rich
(D) Vnroyrie Serriwa  Full
(€) Swrren Position  N/A
(6.613(e)) (1) For Rovorcarry Equizpeo Wivn CooLiuc Swurrers, Is A CyLinpen
Heao Tenrenatune |Worcaton Provioeo Fom Eacw Enaine? ceovees Yes No
(F) ¥u Hurri-Encine Rotorcaaey, Is One Engine Inoreaarive?
468D TR S GOTTOTE S sTsle TEwan s sewenieneeettiON ASELICATLEY Yes Mo
Wiscn Ewoine 18 Iuopeaative?
Tane :R!"u" Ossenveo Tempenavunes °F Oeeraring Encing(s) Sreeo Or Cuine
LY 4 TUDE WM,
(Hiwures) (Fr.) | 0.A.T.| Heao| Bamner | 01t nl:lg. R.P.HJ C.AT.°Ff 1.AS.] C.AS
sun 1 1 300 84 1410 194 | 27 3100 98 47 45
2 750 83 (430 194 | 27 3100 87 47 45
3 1000 80 (431 194 | 27 3100 82 47 45
4 1300 77 1435 196 | 27 3100 81 47 45
5 1700 77 1438 194 | 27 3100 81 47 45
6 2000 | 74 |422 194 | 27 | 3100 | 77 47 | 45
Run 2 1 0 84 1378 181 27 3100 86 47 45
2 300 81 (416 193 | 27 3100 88 47 45
3 65,}0 80 427 193 | 27 3100 84 47 45
4 v0p0._ |75 1431 194 | 27 | 3100 | 81 47 | 45
1500 76 436 194 | 27 3100 81 47 45
6 2000 72 |430 194 | 27 3100 78 47 45
Cylinder #5 Test Date: 16 July 1960
Washer Type Wind: 6 KTS Max,
Thermocouple Relative Humidity: 57%

Barometer: 30,11
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TABLE 12 (CONT.)

SECTION 111, POWER FLANT OPERATION H-23C Filter Installation
Clean Cartridge

C. Cosling (Continued)

1. During Climb In Air Free Of Visible Moisture (Continued)

(G) What Is Hottest Cylinder Head? #5 And On Which Engine?
(H) What Is Hottest Cylinder Barrel? N/A And On Which Engine?

(I) Which Engine Has Highest 0il Inlet Temperature? N/A

(J) For Sea Level Engines, Single Engine Rotorcraft:
After Engine Temperatures Have Stabilized In Flight, Start At
Lowest Practicable Altitude And Climb For One Minute At
Take-Off Power; Continue Climb At Full Throttle Until At Least
5-Minutes Aféer-The-Oeeurrenee-0f-The-Highest-Temperature
or 2000 ft. *

Recorded:
(1) Is Climb Conducted At The Best R/C Speed? .(41.KTS)... No (Yes)
A. If "No", What Is Speed? MPH IAS; MPH CAS

(K) For Supercharged Engines, Single Engine Rotorcraft:
After Engine Temperatures Have Stabillized In Flight, Tests
Should Start At 1,000 Feet Below The Actual Engine Critical
Altitude And Continue At Least 5 Minutes After The

Occurrence Of The Highest Temperature Recorded: N/A
(1) 1Is Climb Conducted At The Best R/C Speed? %%°%%.......... No Yes
A. If "No", What Is Speed? MPH IAS; MPH CAS

(L) For Multi-Engine Rotorcraft, One Engine Inoperative Climb Performance:
With The Rotorcraft In The Configuration That Was Used In
Establishing The Critical Engine Inoperative Climb Performance,

The Operating Engine(s) At M.C. Power Or At Full Throttle And

After The Temperatures Are Stabilized In Flight, Climb Should Be
Started At The Lower Of The Two Following Altitudes And Continued
For 5 Minutes After The First Occurrence Of The Highest Temperature:

1,000 Feet Below The Actual Engine Critical Altitude N/A
Or The Lowest Practicable Altitude (When Applicable).

(1) Is Climb Conducted At The Speed Used In Establishing The
One Engine Inoperative Climb Performance?............. No Yes

* Per FAA TIA No H353-18
30 April 1959
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TABLE 13

SECTION 111, POUWER PLANT OPERATION

H-23C Filter Installation

C. Cootinc (Conriuuen) Clean Cartridge
* 1. Ountng Cuine 18 Ain Fuee OF Visiore Hoisvuie (Counuuw)

(M) Temeenature Varves Awp Cormrecrion:

Run #1
Line Cyviuoen Heao | Cyesuven Base
Ho. Fren (Ho. 5 _ )| (Ha. )| O lucer
(1) | Haxsron Onsenven Temeenarone °F 438 196
(2) § Teuz Ossexven Tearenavuag °F] 438 196
Paessure ALvituor Ay Wwicw Tene,
(3) | Stamitazes Os Fiwae Peax Occuas  Fr, 1700 1300
Ceasenves 0.A.T. Aln
(4) | Teweeraryune Av (3) °F 77 77
Tave 0.A. T, A
(5) | Tenrenarune As (3) °F 77 77
(6) ] .0036 x (3) 6.12 4,68
Stanoarp Hor Dav TemrEmivune
(7) | Ar (3) = 100 ~ (6) 9 94,88 915432
(8) INT=(1) ~(5) *r] 17.88 18, 32
Tenrenarune Conazorion |NcrEMENT
(9a) | (Heao & C1e) = 1.0 X (8) ¢| 17.88 | 18,32
Tempenavune ConrecTioN |NCREMENT <4
(59) | (Base) = .7 x (5) r | >
ConrnecTeo
(10) | Temrenayune = (2) -+ (9) °F | 455,88 214,32
Hax prum
(17) | Permissisre Vemrenarune (Washer)°F | 530 230
(12) | Coot1ua Hanssw = (11) = (10) op | 44.12 15, 68
(13) § 1s CooLina SaviSFAGTORY?T Yes Yes Yes
(6.100{s)) (R) Ane AL CALIBKATION CURVES ATTACHED? cervevvenseenrerenseresoncneos (VEB) Yo

2. Doatwa Hoventna Yu Ain Free Or Visisre Hosorune:

(A) Take-Orr Werour (Hax.) 2500 g4 ; C.G.__81.0 1us, Faon Darus;
RE1»-2&0&-410@:}:‘}:_11.}4}”-.Lo-nmuuuz-.ﬂir\.uzr't-ﬂn..Ref: AN-01-1 B-40

(0) FueL Octane Ho, 100/130 _(Hiutau Arenoveo Fox Exatnr)
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TABLE 14

SECT10N 111, POWER PLART OPERATION

(6.450) C. Cooting: Restricted to 10"

(6.451)
X V. Durtna Cuimo In Awr Free O Yisioug Horsrtuais

(A) TaxeOrr Weranr (Max.) 2500 Lss.; C.G._ 81,

0

(c) Mixvre Serraine  Full Rich

(p) TsrorvLe Sevring ___Eull

T e

(€) Swurrer Position N/A

(ST S

L I

H-23C Filter Installation

HZO

tus, Fron Daru;

. am_mﬂ.uo.---u-wrrmo- BaLance Reronr How Ref: AN-01-1B-40
(B) Fuer Gcrane Mo. 100/130 (Hsusnum Apenoveo For Ensine)

3

it

(6.613(e)) (1) Fon Rovorcaaey Equirreo Witn Cootina Snuvrers, Is A Cyvanoen
Heao Tenecnatune luoicaron Provioeo For Each ENGIRE? geeves. YES No
(F) tu Huevi~Encine Rovonchary, Is One Enaine Inorerarive?
vereseesearansinravosasrsvecsarasasscenensssssblOT APPLICABLE ) Yes Mo
Wiicn Eneine |8 InoPERATIVE?
Tine ;ussun: Ossenveo TemeeraTuRes °F Orenarine Fnaine(s) Seeeo Or Cuine
LYiTUDE H,
(HinuTESs) (Fr.) | 0.AT.| Heae{ Barmer ] Ost 'Jl.ia. R.P.H.] C.ATOF] 1.AS.] C.AS
Run 1 1 100 |88 |[392 176 | 27 | 3100 | lo4 47 | 45
2 400 86 405 180§ 27 3100 99 47 45
3 750 84 411 181 ] 27 3100 98 47 45
4 1200 80 407 181 { 26.5{ 3100 93 47 45
5 1800 | 77 | 403 190 | 26.5| 3100 | 91 47 | 45
6 2000 77 404 190 | 26.5} 3100 88 47 45
Run 2 1 0 88 366 180 27 3100 103 47 45
2 0 gs_|390 192 | 26.5 3100 | 104 47 | 45
3 300 85 406 192} 26.5] 3100 96 47 45
: e
4 750 |83 1410 _1194] 26 | 3100 | 94 47 | 45
5 1300 79 408 y 1_94 26 3100 90 47 45
6 1800 77_.._.L.é.Q.(?.JL.>-- . 194 _}6 3100 87 47 45
Cylinder #5 Test Date: 18 July 1960
Washer Type Wind: 6 KTS Max,
Thermocouple Relative Humidity: 64, 9%
Barometer: 30802




SECTION (1, POWER PLANT OPERATION H-23C

TABLE 14(CGNT.)

Restricted to 10" H. O

C. Coovina (Coxrentuen) 2

. 1. ODuntua Cuine In Atk Fuee Or Visiore Hossyune (Coxvinveo)

(8)
(H)
(n
(9)

(x)

(1)

Winr Is Horrest Cviotoen Heao? _ #5  Axo Ou Mmicw Ewerme?
Wrar 1o Norreey Cyuiuorn Bannet? N/A  Ano On Wurcn Ewerne?

Wricn Enatue Has Hyenesy O1r burey Tempenavene? N/A

Fon Sex Lever Emajues, Synave Eweine Rovomcmarys
Avvin Cucsue Tempenavuses Have Sramivizeo Inw Fugewr, Svany Ay
Lowest Piscricaste Aurituoe Awo Cuine For Ose Himvre Av
Taxe—Ore Powcag Cowremse Cutns Av FurL Turovvie Uerin Av Leaey
5 Hiwvves Aprei- Fre-Ocounnenes- Or- Tue -t enesr- Tenrenarent or 2000 Ft, *
Recorveons
(1) s CLive Cououcveo Ar Tue Besy R/C Srren? .(.411.«.1'8)... No (Yee)
A, Tr "No", Wuay ls Seeen? HPH 1AS; NPH CAS

For Surenonancee Exarnes, Sinaue Exeine Rovonomarys
Arven Ewcine Tewpenavunes Have Svasivezeo Iw Fuyeny, Tests
Swouro Syany Ar 1,000 Feer Bzrow Tue AcruaL Exaiwe Cryvicar
Auvivuoe Auo Comvonwe Av Leasy § Hiwures Arver Toe
Occunpence Or Tue Hicuesy Temperarune Reconoos
(1) 1o Crino Conpucred Ay THE BEST R/C SPEED? evvversscnsocsrencss No  YuS
A. 1¢ "Ho", Wuay Is Sreeo? HPH 1ASg HPH CAS

N/A

Fon Hueyrfeciue Rovorcrary, Our Exsine xorenarive CLimg Pempommanoes
“ Witw Tux Rovorcasrr In Tne Cosricuration Taar Waz Useo In
Esrastiemine Tue Cus7icac Euatwe Inorensvive Cuins Pesrornawoe,
Tue Openatina Ewaine(s) Ay H.C. Power Dr Ar Fure Turorviz Ane N/A
Arzen Tue Tenremavumes Are Stasguezeo fw Frieuy, Cutus Swouro Be
Syanveo Av Tue Lowen Or Twe Two Fortowsna ALtivuoes Ame Courinues
Fox 5 Hinures Arvern Tne Fenat Ocounnence Or Tue Hienesy Tempeaayumns

1,000 Feer Berou Tux Avrvar Exesne Casrroar ALvivuoe
Oa Tre Lowsey Pracyicasie Autituos (Waew ApprLicasre),

(1) 18 CLius Couvucyzo Ar The Seceo Useo {n Estasiisnine Tne
Our Evarne FuoPERATIVE CLING PERPORMANGE? serevoovecesonnses NO  YEO

* Per FAA TIA No, H353-18
i 30 April 1959
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TABLE 15

SECTION 111, POWER PLANT OPERATION

H-23C Filter Installation
C. Cooring (Cowriwuen) Restricted to 10" H,0

V. Dunrtwa Cuine In Ain Fuee Of Visiore Hovsvure (Convinues)

(M) Tenrenavure Yarues Aup Comrecriou:

Run #1

Luxe . Cyvinoen Heao | Cvianoen Base

lo, I7En (No. 5 )| (M. Yi Ot Imeer

(1) | Maxaron Ooscaven Tenreaavung °F 411 190

(2) ] Taug Osserven Tenresatune °F 411 190
Pressure ALviTuoe AT Wuion Tene,

(3) | SvastLazes On Fruar Peax Occums  Fr., 750 1800
Dssenven 0.A.T, A

(4) | Teneeravene Ar (3) °F 84 77
Tauve 0,A.T, A

(5) | Tenreraruee Ar (3) °F 84 77

(6) | .0036 X (3) AR 6.05
Stancanp Hor Dav Tensesatune

(7) | Av (3) = 100 - (6) 1 97.3 93,95

(8) IAT = (1)~ (5) *r 13.3 16.95
Tempenayuri Cosaection |NGREMENT

(8a) ] (Heao & 01) = 1.0 X (8) °F 13,3 16.95
Temeenavune Cornection |noneEMENT

(98) ] (Base) = .7 X (8) °F
ConnecTeED

(10) | Teneenayvre = (2) + (9) °F 424, 3 206,95
Hax jaun _

(11) ] PeamtssinLe Tetreratune(washer) °f 530 230

(12) { CooLina Harern = (11) ~ (10) °F 105, 7 23,05

(13) | 1s CooLine Savisracrony? Yes Yss Yes

(N) Aﬁl ALL CALI"AYIOI( CURVIS ATI'AOISED? BPEIPPERNPIILENIAETN00000EVERN (Yll) !io.

2. Dungue Hoveniua Inm Aim Free Or Visiore Hogstune:

(A} TaxeOrr Weronv (Max.) 2500 tsa.j C.G._81.0  fus, Faon Dazom;
ReesBroe-los oo - - - 5ol Ave Buswse Reeortlo. Ref: AN-01-1B-40

(B) Fuet Ocvane No, 100/130 {Hiwamun Aprnoven For Ewaing)
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TABLE 16

SECTION 111, POMER PLANT OPERATION Original Mixing Box
Installation

Note: Wt. 2500 {Max.)

2. Duntue Hoverina lu Atn Free Or Vistore Horsyvre (Convanuen)

C. Coortua (Cowrsnven)

(C) HMixrue Seyvone Full Rich
Full Open

(D) TuworvrLe Servire

(E) Swuvvex Posption  N/A

{6.613(e)) (l') For Rotoncuart Equirpeo Wivw Coorina Swuvrers, 1s A Cyiinoen
Heao Tenperavure luorcavor Provioeo Fon Eacw Eraive? ,...... Yes No

(F) 1Im Hoivi—Eweiae Rotorcaary, |s Oue Enatwe lworeraTive?
wenaiaeseenssossnanseneabendavnesavaesrnsensoIOF ARPLIOANLE) Yes No
Wuscn Ewerne |8 luoreraTive?

Time PrESSURE Owsenvep TewrerATunes °F Orenatine Excine(s)
ALriTuoe
{Hinuves) (Fr.) J0.AT.| Mead® Bammer| O !.1”: R.P.H.] C.AT. °F
0 50 84 433 176 27 13100 99
1 85 439 180 98 i‘
3 85 449 194 99
4 84 445 197 98
-
6 83 455 203 97
7 84 454 208 100
9 ! 83 453 210 98
10 84 457 210 96
11 33 457 212 100
13 B4 {458 i 98
14 [ 84 |455 212 » ¥ 97
1.5 50 8 4 453 212 27 3100 99
* Washer Type Test Date: 5 July 1960
Thermocouple Wind: 4 Knots Max.
Relative Humidity: 82%
Barometer: 29.99
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TABLE 17

SECTION 111, POMER PLANT OPERATION

Original Mixing Box
C. Coctina (Conrinven) Installation

2. Dunine Hovemena In Ain Free Or Visiote Mossvune {Couvinuen)

{G) Wuar |s Hovrest Cyrinoer Hean? #1 Anp On Wnicw Ewsine?
(H) Wuar le Horvesy Cvitwoer Banrer? N/A  Awo Ox Wwicn Ewerme?

(1) Wwick Evgrne Has Hienesy Ore [nier Tenreratune? N/A

(J) Arren Encine TewpenaTures Have Stassizeo In Grouwo Oreravion O Hovemtna,
Stant Test Ar TakeOrr Power, Reoucina To Haximum Continuous Power
Forrowina Durarion Or TaweOrf Power Tine Lirar Unvie Ay Least 5 Hewuves
Arren Tne Occumnence O Tre Hienesy Tenpemayuae Reconven,

(1) s Test Conoucveo Hovemina Tase Iuro Tue Wino?
(Wixo Verocity Nor To Exceep 1012 MPH)ueeeres. o ZERO im0 (ves) No
A. 1r "No®, 1s Awornen Conoivion Deereo CRITICALT eevveeenses TEB No
B, Wuar 1s Tuis Convavion?
1. Crosswino
2, MNose Iwvo Wino

(K) TemrenAvuke YaLues Axp Commecrion:

Line Cvuimoen Heap | Cyeynoen Base

No. lren {No, 1 ) (Moo _ ) OiL Incey

(1) { Maxamum Ossenveo Texrenatune °F 465 212

(2) | True Oosenveo TEMPERATURE °F 465 212
Pressune ALtivuoe Ay Wiicw Teme,

(3) | Svasirizes On Funar Peax Dccuns Fr, 50 50
Qeseaveo 0,A.T. Arn

(4) | Temeenavune Ar-(35 °F 84 84
True 0.A. T, A

(5) | Tewrerarune Ar (3) °F 84 84

(6) | .5036 x (3) .18 .18
StanoArp Hor DAY TempenATuURE

(7) { Av (3) =100 "{5] °F | 99.82 99.82

@) |AT=()~(5) r| 15.82 15.82
TempenATURE CORRECT ION 5ucnm:nr

(94) ] (Heao & OiL) =1.0 X (8 °r | 15.82 15.82
Tenmpega [ ‘N &

(99) [822:3 ;ung, xozascno NCREMENT of
Cornecren

(10) § Temeenazuac = (2) + (9) °F 481 228
Hax imum

{11) | Peanissiste Tenwrenayune oF 530 230

(12) ! CooLina Hararn = (11) — (10) °F 49 2

(13) | 1s Coorina SAvisracvoRY? Yes Yes Yes

(6.100(e)) (L) Ane AL CatssnaTion Cuaves ATTAGHED? vevcevesessivnacecnscncescanas (Y28) Ho
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TABLE 18

SECTION t11, POKER PLANT OPERATION

C.

(6.613(e))

Coorina (Conrenuen)

2. Dunyue Hovemisa Ju Air Feee Or Yisiote Hotsyure (Convenuen)

H-23~CFilter Installation
Clean Cartridge

(C) HMixrwe Sermave  Full Rich Note: Wt. 2500 (max.)
(D) Temorvie Sevrive _ Full Open
(E) Suvrven Posivion N/A
(1) Fon Rovoncrary Equireen Wivw CooLina Swuvvers, Is A Cyiinoen
Heao Tenperatume Iwoicavor Provioeo For Eacw EnciNe? ...... Yes No
(F) I HuLri-Eweine Rovorcrary, 1s Oue Enine ImorEmavive?
evesereceresioreresssasattessneisasrrsssssecs {NOT ArrLicame)  Yes No #
¥nich Ewerne 18 lworenavive?
Time Pressune Ovsenven Tenrenatures °F Orenaving Enarne(s)
Auriyuoe . e WP
(Kimures) (Fr.) [ O0.A.T.| Heao| Bammer| Ont i | R-PH | CAT, °F
0 50 82 1404 1761 27 {3100 93
1 81 {420 190 24
2 82 (435 194 96
3 82 |437 198 96
4 83 |440 200 96
5 82 1432 203 92
6 83 1438 206 96
i 82 la42 206 99
g 81 J444 210 96
9 81 |35 210 98
10 82 HM33 2121 1 | 99
11 50 83 K32 212127 3100 94
*Washer Type Test Date: 16 July 1960
Thermocouple Wind: 2 Knots

83

Relative Humidity: 57%
Barometer: 30.20




TABLE 19

SECTION 111, POLWCR PLANT QPERATION

C. Coorina (Conrinuen)

2. Ountne Hovemyna In Ava Free OF Visiove Mogsrune (Courrwuen)

(G) Wuar Is Hovrest Cviinoen Hean? #5 Aup Ox Hwiew Evaine?
(H)Y Wuav ls Hovresy Cviuiwoer Barmer? _ N/A  Ano On Wicw Evarne?

(1) Wnicw Ewgine Has Hyonest Orv Iueer Temveravune?

(J) Arren Ewaiue Teweenavures Have Stasitizen In Grouwo Oreravion On Hoverins,
Start Test Ar TaxeOrr Pouer, Recucinag To Haxsnun Convgnuous Power
Forrourna Dunarion Of TakeOrr Powes Tine Lueiv Usrit Ay Leasy 5 Hiwures
Arter Tue Occunnence Or Tne Hionest Tenpenavume Recoroeo.

(1) 1s Test Conoucreo Hoverine TasL Invo Tue Wino?
(Wino Vevocary Nor To Exceen 10-12 HPH)evueuos. o ZERO Nino  (YES) No
A. 1r "No®, 1s Anornen Conoirton Decred CRITICAL? succeeessse Y8 No
B, Wuay Is Tuis Comoavson?
1. Crosswino
2, MNose lato Wimo

(X) Tewmeenavuwe VaLues Ano CorrECTION:

ENE Criinoen Heap | Cyiiwoea Base

No. iren (No. 5 ) (No. ) Oie lacey

(1) | Maxemum Oesenven TempErATURE °F 444 212

{2) | Taue Opservep TeEMPERATURE °F 444 212
Pressure ALviTuoe Av Wnicw Teme,

(3) | SrasiLizes Ox FinaL Peax Occums Fr. 50 50
Osseaveo 0.A.T. Apn ,

(4) ! Tempenarure Ar-(35 °F 81 83
Taue 0.A.T. Amr

(5) | Temeerature Av (3) °F 81 83

(6) | .0036 X (3) .18 .18
StajoARD Hot DAY Temperatune R

() | Ar (3) =100 - (6 F | 99.82 99,82

(8) JA T=(1) ~(5) °F 19 17
TemepenaTune CORRECTION Sucnzn:ur

(9a) | (Heap & 042) = 1.0 X (8 °F 19 : Sl 17

(%) Ia:;: A;U?% Co?réicruou I NCREHENT o | i
Connecren

(10) | Temeenavone = (2) + (9) °F 463 229
Hax 1Hun

(11) | Pernissisre Tenperarune °f 530 230

(12) | Cootina Manatn = (11) ~ (10) °F 67 1

(13) | s CooLine Satisracyory? Yes Yus Yes

(L) AH! ALL CALIBRANOI CURVES ATTACHED? R Y R P N R N Y TN Y ¥ (Y!.) "0




TABLE 20

SECTION 111, FOMER PLANT OPERATION H 23€ hilhes Draukiisiten

Restricted to 10" HZO

€. Cooriua (Cowrinuen)

2. Duniua Hoverina 1 Aim Free Or Visiste Hotsyure (Cowvinuen)

Note: Wt. 2500 (max.)

(C) Mixvwe Servine Full Rich

(D) Twmovrre Sevrine _ Full Open

(E) Swurver PosiTion N/A

(6.613(x)) (1) For Rotoncaary Equireeo Havw CooLyne Suovress, Is A Cviiwoen
Heao Tempenavume lwoscator Provioeo For Eacw EngiNE? oieuves YES Ho

(F) 1n Hurvi—€wnetue Rotoncrary, 1s Oue Evaiwe Imorenaveve?
" eessaseseecsssssssssscccncrnnasencennssssreessfNOT APPLICAOLY Yes

Waicn Eveane ls Jnorerareve?

F

Tine Pressune Ossenveo Tenreratunes °F Orenatina Excine(s)
ALtiTuoe : g 7 -
(Mimures) (Fr.) §0.A.T.] Heao| Bamaer| Ont e | R.PH C.AT. °F
0 50 87 |415 . 192 | 27 |3100 109
1 87 414 194 105
2 ) 88 |419 _|198 112
3 88 (424 203 111
4 88 425 208 113
5 88 laz4 208 112
6 ] 87 1421 210 107
7 89 [418 210 109
8 89 j421 210 110
. 10 86 416 212 108
12 ] 88 la20 210 | 9 1 107
14 50 87 |420 10 {27 3100 112
* Washer Type Test Date: 17 July 1960
Thermocouple Wind: 6 Knots

Relative Humidity: 57%
Barometer: 30,07
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TABLE 21

SECTION 111, POVER PLANT OPERATICH

€. Coovina {Convinuen)

2. Duntwe Hovemsng Iw Atg Faee Or Visiore Moisrure (Couvinuen)

(6)
(H)
(1)
(J)

Wnay |s Hovrest Cyuywoen Hean? 1 Awo On Wieew Ewqine?

Wuar |8 Hovresy Cviewoer Barser? N/A Ao On Wice Enarme?

Wnien Ewarne Has Hyenest Ore Inver Temrerature? N/A

Arven Encine Teneenavunes Have Srasytizes In Grounp Oreravion On Hovzniwa,
Stany Test Av TakeOrr Power, Reoucina To Haxuewe Conrgnuous Powen
FoLLowsna DuratTion Of Take—Orr Power Tine Livar Uwrie Ay Leasy 5 Niwures
Arves Tne Occumrewce OF Tue Hiounest Tenpeaavune Recoroen.

(1) 1Is Tesr Conoucreo Hovering TarL Invo Tue Wano?
(Mino Vevocity Mot To Excego 1012 HPH)uuveuuveooZemo Niwo  (Yes) No
A. Ir "Ho®, Is Asovnen Cowoiveon Deeren CRITICALT sovecenesse YES  No
B. ¥uar Is Tnis Coworvion?
1, Crosswino
2. Hose luro Wino

(K) Tenpenavuke YaLues Awp Commecyion:

Line Cyiamoen Heap | Cyvswoen Dase
No. lren (No. 1 ) (No. ) O Incery
(1) | Haxgmum Opsenvep Tenrenavune °F 425 - 212
(2) | True Ossenveo Tenreratupe °F 425 212
Pressure AuviTune Ar Wwicw Tewme.
(3) | SvasiLezes Ox FinaL Peax Occuas Fr. 50 50
Ossenven 0,A.T. A5n X
(4) }’Enrsalx;u;: :r-(3 F 88 86
rue 0.A.T. Ar
(5) | Temperavure Ar (3) °F 88 86
(6) | .0036 x (3) .18 .18
Stawoano Hor DAy Jemeerarune
T T el ¢ | 99.82 99.82
(8) IAT=(1) = (5) °F 12 14
empenAture CorRRECTION |NCAEMENT
9a Heao & Ost) = 1.0 X (8 °F 12 14
o) | { )
(38) {52"3“”“ Cozascnon I NCREMENT o
B sE) =, :
Cornrecren
(10) | Temezravure = (2) +(9) °F 437 226
Hax ymuns
{(11) | PenmissieLe TenPERATURE °F 530 230
(12) | Coorina Hararn = (11) — (10) °F 93 4
(13) | 1s Coorina Satisracrony? Yes Yeo Yes
(6.100(a)) {L) Ane AL CALIBRATIOR CURVES ATTACHEDT voveecocvasonsococsssrancecess (VE8) Ho
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JC/NIBNC)TS 2

SECTION 111, POUER FLANT OPERATION

Original Mixing Box

C. Cooriua (Convinuen) Installation

2. Duriue Hoverina lu Ave Free O Vistere Horsyure (Continuep)

(C) Hixvuae Sevvive Full Rich Note: Wt. 2400

(D) Twnorre Sevriva  Full Open iriahz, Maids, He6)

(E) Snuvren Posivion N/A

(6.613(x)) (1) For Rovoncuarr Equirpeo Wivw Cootine Swurrzrs, 18 A CvLawoen
Heap Tenpenavure Innicavor Provioveo For Eacw EwaiNeE? oeveees YES No

(F) In Horre-Euerue Rovorcrarr, 1s One Ewaine leoreravive?
eeeateenncensnsneaiocansestsenccesronannssess bNOT APBLICABLE) Yee No
Wascy Evarne le [norEmaTivE?

Tirid Maessune Ovsenrvin TeirznaTurts °F Orenavive Encine(s)
ALrituoe e
(Hiuures) (Fr.) |0.A.T.] Heao| Bammrer | Ost EHE R.PH. | CAT. °F
0 50 82 450 206 |26.5] 3100 97
1 82 458 i 208 100
83 465 212 100
4 85 462 212 102
5 84 | 463 212 101
7 84 465 212 101
8 - 85 466 212 98
9 82 464 212 100
11 84 459 214 101
12 86 457 214 102
13 1 84 | 465 214l ¢ | ¢ 104
15 50 85 463 214 {26.5} 3100 101
*Washer Type Test Date: 5 July
Thermocouple Wind: 4 Kaeth

Relative Humidity: 82%
Barometer: 29.99

Onl




SECTIUN 111, ¥

TABLE 23

L5t PLANT OPERATION

C. Cootixa {Continueo)

2. Dunina Hoventng I Arn Free O Visiore Hogsvune (Convinuven)

(6)
(H)
(1)
(J)

Wuar |8 Hovresy CyLinoen HeAv 7 1 Awo On Wurch Enaiwg?
Wuay 18 Hovresy Cvtguoer Bamrer? N/A ~ Anp Ox Whiicw Euaine?

Wwrcn Encine Hes Hyanest Oiv Iuier Tewrerature? N/A

Arten Encine Teweenavunes Have Srasyeizeo In Gaouwo Orerarion Or Hovertws,
Start Test Ar Take-Orv Power, Reoucing To Maxihun Convenvous Povex
Forrowtne Ouration OF Take—Orf Power Time Limiy Unrit Ar Leasy 5 Henures
Arrer Tue Occurrence O Tue Hionesy TewpenAyure Recomroko,

(1) 1s Test Cowoucren Hovering Tatr INvo Twe Wino?
(Wiso Verocity Nor To Exceeo 1012 HPH)soeuuso.oo2Er0 Winn  (Ves) No
A. Ir "No®, Is Awornen Conoireon Deeneo CRITICAL? seeececasss YEB No
B. Wuar ls Tres Cownivion?
1. Crosswino
2. MNose lwto Wimo

(K) Teweewavure Varves Awp Correcrvions

Line Cyuinoen Heap | Cyvowoen [ase

No. l1en (No. 1 ) (Moo ) O Incer

{1) { Haxouum Dsservep TeMPERATURE °F 466 214

(2) | Tnue Ooservec TemperATURE °F 466 214
Prnessure Autitune Ay Wiick Tewme,

(3) | Srasirizes Ox Finar Peax Occuas Fr. 50 50
Oeserveo 0.A,T. Apn

(4) | TVeneenarure A?-(Ss B 85 85
Taue 0.A.T, A

(5) | Temeenavure Av (3) °F 85 85

(6) { .0036 X (3) 18 .18
Stayoaro ot Da 'Smr!urunl

() | Ar (3)= 100 - (6 °f | 99.82 99. 82

) 1A T1=(1)~-(5) °F 15 15
Temeenatune CORRECTION | NCREMENT

(9a) | (Heao & 01e) =1.0 X (8) °F 15 15

(99) IE:;: A;ungl goznsicnou | NCREMENT o | )
CornecTeD

(10) | Temperavure = (2) + (9) °F 481 229
Hax 1mum

{11) | Permissiere Temeeravune °F 530 230

(12) | Cooring Hamarn == (11) — (10) °F 49 1

(13) | 1s CooLina SarisracroRY? Yes Yes Yes

(6.100(a))

(L)

A"! ALL CAI.IBRATIOn CURV!S AI“TAGMEO? 00000000 E00IEEERENILERREOTTEY (Y(') "o
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TABLE 24

SECTION 111, POKER PLANT OPERATICH

€. Cootiua (Continuen)

H-23C Filter Installation
Clean Cartridge

2. Dunyua Hovemina fu Awn Free Or Vistste Horsyure (Convisuen)

(C) HixTwe Sevvive

Fulk Rich

(D) Tusorvie Sevving Full Open

(E) Suurvex PosiTion

N/A

Note: Wt. 2400 (max. less 100)

(6.613(x)) (1) For Rovoncuary Equiereo Wivw CooLsna Siwvvers, 18 A CyLinoen
Heao Tenrenavore Jworcavor Proviceo For Eacw Emeine? ....... Yes No

(F) s Huere—€narue Rotorcrary, |s Owe Enatwe luorenavive?

soeesracsissrusvenasassasnesaasaesonnansssass(NOY APFLICABLE) Yes No
Wnion Ewatne lo Dnoremavive? S e
Tims Pressune Ossenveo Tewreravumes °F Orenaviva Encine(s)
ALriTuoe -
(Hanures) (Fv.) | O0.A.T.] Hean| Bammer] Ot E”E R.P.H.} C.AT, °F
0 50 86 [446 216 | 26.5/3100 98
1 86 1440 221 99
2 86 1435 216 97
3 86 (422 216 9T
4 87 (438 216 91
5 86 l442 214 99
6 86 (443 214 96
7 84 441 214 97
8 86 (439 P14 99
9 85 1438 P12 99
10 | 84 [437 P14 | § 101
11 50 84 438 14 12%.513100 99

*Washer type
Thermocouple

95

Test Date: 16 July 1960

Wind:

3 KTS

Relative Humidity: 57%
Barometer: 30,20




TABLE 25

SECTION 11, POWER PLANT OPERATION

C. Cootina (Coxrinuen) .
2. Ounine Hovenana In Ata Free Or Visiore Mossyure (Conrinues)
(G) Wuav te Horresy Cvirwoem Heao? 1 Awo On Wurcn Ewaene?
(H) Wwar lo Hovresy Cvitnoer Baamer?  N/A  Awo Ox Wwicw Emarne?
(1) Hu{cn Engine Has Hienest 01n Iwrer Teuwrerarume?
(J) Arren Enotue Teneenatures Have Srasitezeo Ix Grouwo Oreration On Hovensnme,
Stany Test At Taxe—Orr Power, Reoucing To Haxinum Conrinvous Powen
FoLrowina Duration OF Take—Orr Powen Time Limiv Unrit Av Leasy 5 Nowures
Arvea Tue Occumnence OF Twe Hienest Tenremravune Recomoeo,
(1) 1s Test Coxoucreo Hovening Tait Invo Tue Wino?
(Wino Vevocivy Nor To Exceen 1092 HPH)euouu.nooZeno Ninn (@ No
A. 1r "No®, Is Axornen Conorrion DEeMED CRITICAL? cevcencasss Yo No
B. Wuar s Txis Conosvion?
1. Crosswino
2. Nose lwuro Winp
(K) Tenrenavuge Varues Awp CommecTION:
Line Cviinoen Heap | Cyiiwoen Base
No. lTEn (No. ] ) (Ho. ) O Imev
(1) | Haxemun Oesenveo Temreravune °F 443 - 216 1
(2) | Tnue Oosenven TEnPERATURE °F 443 216
Prnessure ALtitupe Ar Wricu Tene.
(3) | Srastrizes On Funar Peax Occuns Fr. 50 50
Oesenveo 0.A.7. Ajn
(4) | Temeenarune Ar-(35 °F 86 86
Taue 0.A. T, Aix
(5) | Temreaayune Av (3) °F 86 86
(6) é0036 X (3) .18 .18
TAajoAnp Hor Day Tenpenavuse
ay | Ay Yes 2e) °r | 99.82 99.82
8) | A T=(7) = (5) g 14 14
{:nrznArun: CormecTioN 5ucn:n:ur
(9a) ] (Heas & 0|Ll£= 1.0 X §8| °E 14 14
EMPEGA
(g’) Bf::l ;Ul.ts szBSCTION NCREMENT °F
Conrnecven
(10) | Yemeenazune = (2) + (9) °F 457 230
HAx 11un
(11) | Peamisasate Temrenavune °F 530 230
(12) | Coocing Hararn = (11) — (10) SE 73 ')
(13) | e CooLina Satisracrony? Yes Yeo (Tes)

(6.100(a})

(L) Ang ALL CALIBRATION CURVES ATTACHEDT vueveensenesocansasencossasnsn (TE8) Ho
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TABLE 26

SECTION 011, POWER PLANT OPERATION H-23C Filter Installation
Restricted to 10" }{20

C. Cooriua (Couriwuen)

2. Dunine Hoverino Iu Ave Free O Vistsee Horsvune (Cowzinuen)

(C) Hixreee Seynine  Full Rich Note: Wt. 2400
(Max. less 100)

(0) Tuwovrie Sevrine _Full Qpen...
(E) Swovren Posivion N/A

(6.613(s)) (1) Fon Roroncuary Equireco Wiyw CooLina Swuvrens, Is A CyLinoen
. Heao Teneeaatuae luoicavor Proviveo For Eacw Ewetne? o.0oeee Ves No

(F) tn Houvs—Ewcrwe Rovoncaary, |8 Oue Enaine Jworemavive?

SETETAIe a5 o0 [STe WS40, TRl TSR STBT0IS o 5 sraiwreraae s Tarew AU, Arrucuu), Yes HNo

¥mich Evaine lo luoremavive?

Tins Pressune Owseaves Teneeravunes °F Orenavive Evaine(s)
Atvituoe <% 0P :
(Hywere) (Fr.) 1 0.AT.| Heao| Bamner | Ont e | R-PH1 CAT.SF
0 50 90 |412 195 127 (3100 108
1 90 l412 198 111
. & 88 1415 08 112
4 9q {413 208 109
5 90 (418 210 114
6 92 [415 210 110
7 b 91 1422 19 109
8 93 _J421 12 114
<] 92 418 P12 ; 115
10 90 1420 P12 114
11 | 88 _l418 e |0 |8 112
12 50 89 W15 p14 127 PBloo | 113
*Washer Type Test Dates: 17 July 1960
Thermocouple Wind: 6 Knots

Relative Humidity: 57%
Barometer: 30.07
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TABLE 27

SECTION 111, POVER PLANT OPERATION

C. Coovina (Convinuen)

2. Dunine Hoverang In Ata Free Or Visiere Mossrune (Conrewueo)

(G) Wuav 1o Hovrest Cvrinoer leas? ] Aup Ow Witcw Ewvarwe?
(H) Wwav s Horresy Cviewoer Banner?  N/A  Awo On Wwicw Ewame?

(1) Wmicn Excane ths Hicnest O [WLer Tenenarune?

(J) Arves Encine Temeenavunzs Have Svasitizeo In Grouwo Orenavion On Hoveniue,
Svant Test Av TakeOrr Power, Reoucing To Maxinum Conrynuous Powen
Forrowina Duration OF Take—Orr Powen Tine Liray Uwret Ay Leasy 5 Hisures
Arten Tue Occunrence Or Tue Hiawesy Tewpeaavume Recomous.

(1) 18 Tesr Cowoucyeo Hoverina Tait lwvo Tue Wino?
(Wino Verocivy Nor To Exceen 10412 HPH)uveuuuvoo Zeno Wemo  (Yes) No
A. Ir "No*, Is Axornea Conoavion Deened CRITICAL? eeveenseess YES No
B. WNuay |s Tuis Cowosrion?
1. Crosswino
2. HNose lavo Wino

(K) Tewreravune Yarues Anpo Comrecrion:

Lne | Cviinoen Heap | Cyrowoen Base
No. ITen (No. 1 ) (o, ) Ot lmey
(1) | Haxenum Osserves TempenaTune °F 422 214
{2) | Taue Ossenveo TenrenrATure °F 422 214
Prnessure Aurivuoe Av Whick Tene,
(3) ] Svasivizes Or FiwaL Peax Occuns Fr. 50 50
Osseaven 0,A.T. Ar
(4) | Temeenarune Ar-(SS °F 91 88
Tave 0.A.T, hir
(5) | Temrerarune Av (3) °F 91 88
(6) | .003s x (3) .18 1B
S Hoy Da AYURE
@ AIA glu; 186 [ Iﬁ]mru TUR o 99.82 99.82
(8) IAT=(1)~(5) i 9 12
}Enr:nnuu ConrecTioN Sncumzur
(9a) | (Heao & 05L) =1,0 X (B °F 9 12
C ]
(9‘)‘ 52;:3‘;"?! xO[ascT‘o" NCREHENT °F
Connecren
(10) | Tewrenatuse = (2) + (8) °F 431 226
Hax 1r1un
(11) | PenmissisLe TenpenATURE °F 530 230
(12) | Coorina Mamarn = (11) — (10) °F 99 4
(13) | s CooLtna SaTisracTORY? Yes Yis Yes
(6.100(e)) (L) Ane AL CaLiomATION Cunves ATTACHED? teuesrrenserasncnssescesnsane (TE8) Ho
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TABLE 28

SECTION 111, PONER PLANT OPERATION Original Mixing Box

C. Cootine (Counnu:o) Installation
X 2. Dumsue Hovemima fu Aim Free Op Yisiote Horsyuse ﬁgesnnu:n).
: () HWyxvese Sermive __ Full Rich N(ﬁ:;’v&;;.sjzca%)
(D) Twmoyrre Serving }Full Open °
(E) Suurven Posivion N/A
(6.613(e)) (1) Fon Rovoncuary Equirren Wivw Cooryne Swurress, I3 A CyLynoes

Heao Teneenavvre |uejcavor Proviozo Fon Eacw ENQINE? oyq0eee YEB No

(F) In Hurre—Ewarne Rotomrcrary, ls Out Exaywe Iworenavive?
"h'lvvo'-10'00""00--00|0.Qq-untt'...."nooa‘Nor A"l'CA.lc) "' !‘3

Wurow Ewetne |8 INorenavive?

Ting :::::::: Ossenven Tenrenavunes °F Orenayive Evcrne(s)
(Hiwures) (Fr.) J0.A.T:] Heao| Bamrer | On "‘Jiz R.PH. | C.AT, °F

b 50 82 462 . 19626 3100 9(;
i 84 | a6s] 198 99
2 83 468 203 98
3 82 470 205 99

| 4 83 | 469 208 97

' 5 83 | 468 208 98

l 7 . 83 470 210 98

| 8 82 | 467 210 97

| 9 82 | 468 210 - 97
10 81 468 210 98
12 i 82 | 467 212]1 9 | 99
13 50 ] 82 467 212 126 3100 99
*Washer Type Test Date: 6 July 1960

Thermocouple Wind: 6 Knots

Relative Humidity: 60%
Barometer: 30.18
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TABLE 29

SECTION ii1, POMER PLANT OPERATION

(6.100(a))

C. Coottna (Convinueo)
2. Ounine Hoventna IN Awn Free Or VisioLe Hosstune (Conrinveo)
(G) Muar I8 Hovresr Cvianoen Heao? 1 Ano On Wwicw Exatue?
(H) Wwar is Hovresy Cviemoer Banner? N/A  Awo On Wuicw Ewaine?
(1) Wuicw Evarne tas Hiekest OrL luier Tenperaruse?
(J) Asrer Encine Tenrenavunes Have Svasytezeo In Grousp Oreration Or Hoveniwe,
Svant Test Ay TakeOrr Power, Reoucina To Haxirue Conronuous Power
ForLowing Duratrion Or Take-Orf Power Tame Luraty Unrit Av Leasy 5 Nowures
Arven Tue Occumnewce Or Twe Hicuest Teweeayune Recomoeo.
(1) 1s Tesr Conoucreo Hoverina Tasu Inro Tie Wino?
(Wino Verocity Nov To Exceeo 1012 HPH).vuuuvsro Zemo Nimo  (fes) No
A. 17 "No", Is Awornen Conorvion DEeMEd CRITICAL? weeeeensees YEO No
B. Wuay Is Tuis Conpivion?
1. Crosswino
2. MNose luvo Winp
(K) TYewrenavure VarLues Awp Conmecyion:
Line Criimoen Heap | Cvueawoen Dase
No. Iren (No, 1 ) (No. ) Ot Incer
(1) | Maxquum Oasenvep Tenpenavune °F 470 212
(2) | Taue Ossenvep Teueeravunre °F 470 212
Prnessune Aurivuor Ar Whick Tewe.
(3) { SvasiLyzes On Finar Peax Occuns Fr. 50 50
Osseaveo 0.A.T. An
(4) | Teneenatune AT'(35 °F 82 82
Tave 0.A.T, Amn
(5) | Temeeratune Av (3) °F 82 82
(6) { .0036 X (3) 18 .18
Stayoano Hor DAy Tenmezmatune -
iy | AT s 24} °F 99.82 99. 82
(8) 1A T={7)~(5) °F 18 18
I:m:nnuu ConrecTron ;ucn:n:n
(94) | (Heao & 0aL) =1.0 X (8 °F 18 18
EMPEGATURE COYRECTION |NCREMENY
(o0) | (Bree}'Z"s RUBS i
Connecvyen
(10) | Temrenazuse = (2) + (9) *F 488 230
Hax 1mum
(11) | Penmissisie Tenrenayune SE 530 230
(12) | Coovring Marain = {11) ~ (10) °F 42 ]
(13) | e CooLine SatisracTory? Yes Yes Yes
(L) Ane ALL CatiamAvion Cunves ATTACHED? ticurecesecccrsacvasoncsccnses (T88) o
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(6.613(x))

SECTION 118, PONER PLANT OPERATION

TABLE 30

C. Coorima (Contimuen)

2. Duniua Hoverina fu Are Fuee Op Visiore Hoisruae (Conrinuen)

(C) Hixrwme Seyvine  Full Rich Note: Wt. 2300
(max. less 200)

(D) Trxoyrie Sermive Full Open:

(E) Swurven Position N/A

(1) Fox Rovoscuary Equireco Witw Cootina Skuvvens, 18 A CvLinoen
Heao Venmeenayume Inotcavor Provioeo Fom Eacw Ewaive? ....... Yes bo

(F) 1In MuLvs—Encine Rotonceary, |s Oue Enatne Imoreraveve?
eesesaeirasacsnsannseeststcacancasrsasecssess {NOT APPLICADLE) Yes  No

Wuscu Ewaine ls Inorenavive?

H-23C Filter Installation
Clean Cartridge

Tone l;:.:::::: Osseaveo l;munuus °F Orenative Excine(s)
(Msmores) (Fr.) ]0.A.T.] Heao| Bammer | Ost 9"2 R.P.H.| C.AT, °F
0 50 87 413 180 ] 26 |3100 97
1 86 422 : 192 928
2 83 425 1198 99
3 84 429 203 99
4 87 432 210 101
6 81 435 210 100
7 3 88 439 214 101
8 90 445 217 106
9 85 445 216 105
11 87 444 217 101
12 | 88 {441 iz 1y | 9 99
13 50 gs 430 217 126 13100 102
*Washer Type Test Date: 16 July 1960

Thermocouple Wind: 6 Knots

Relative Humidity: 57%
Barometer: 30,11




TABLE 31

SECTION 114, POMER PLANT. OPERATION

C.. Coovyna (Convsnuen)

2. Dunywe Hovenina, In Atn Free Or Visiste Mossyure (Convinven)

(6)

H);

(1)
()

Wuar |8 Horvest, CyLinoen Heao?, 1 Aup O Wascw Exgpne?.

Wnav | Horresy Cvianven Banner?, N/A  Axp Ox Wuich Exarne?,

Wnicn. Enaine Has, Hyanesr, O1n I,NL_;E‘I" TEHPERATURE?

Aeren Encane Teneenatunres Have Srasitozeo In Ghounp Orerarion On Hoverise,
Syant Test Ar Taxe—Orr Power, Reoucina To Haxirum Conrynuous Powen
Fortowine DurAtion OF Tare=Ore Powes Tuime Liar Unrie Av Leasy § Hinures
Arter Tie Qocunnence Or Tue Hionear Teneenavune Reconoeq,

(1) s Tesy Conoucyeo Hoverina YarL buvo Tue Mino?
(Mino Verocite Nor To Exceeo 1012 HPH)uvoueuo..o2en0 Niwo  (Yes) No
A. Ip "No", Is Anornen Connivion Deereo CRUTICALY cevereneces Y28 No
B. Wnav Is Tnis Coxnoirion?
1. Crosswixo
2, MNose lavo Wiko

(X) TYenperavuxe VarLves Ano Comnecrion:
Lane Crirwoen Heap | . Cyioinoes Base =
No, Iren (No. 1 ) (No._ ) T P
(1) | Maxqmum Osserveo Temeenayune °F 445 207
(2) | Taue Ossenveo TenPERATURE °F 445 2117 ]
Pnessure Atituoe Ar Whecn Tewe,
(3) | Stasivizes On Finar Peax Occuns Fy. 50 50
Ossenveo 0.A.T. Ayn
(4) | Temeenayune Arjils °F 90 88
Taue 0.A.T. Amn
(5) | Temreraruae Av (3) £F 90 88
(6) | .0036 x (3) .18 .18
StayoAno llot Day Tenmeenarune
() | Ry ber 2yl ¢ | 99.82 99. 82
B [AT=(1)-(5) °F 10 12
Temeenaune Correction Ywaennt
(9a) | (Heao & 04e) =1.0 X (B °F 10 12
(98) 5;1:: A__r__w:g, gozascnol I NCREMENT of
Connrcren
(10) | Tenmeenavuae = (2) +(9) °F 455 229
Hax peued
(11) | Peamisarare Temeenratone °F 530 230
(12) | Cootiws Haratw = (11) — (10) °F 75 1
(13) | 1o Coorina Sazisracrony? Yes Yes Yes

(8']00(0))

(L) Ane Act Cationation Cuaves ATTAGHED? seevecassscsrcacecsscssscasens( TE8) to
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TABLE 32

SECTION $11, POWER PLANT OPERATION . H-23C Filter Install.
Restricted to 10" HZ()

C. Cootina (Coutinuep)

2. Duntue Hovemina In Air Free Or Visiste Horsvuae (Convamuen)

Note: Wt. 2300
(max. less 200)

(C) Hixrwme Sevvine  Full Rich

(p) Tameyrre Sevvive  Full Open'

(E) Swuyven Posytion N/A

(6.613(g)) (1) Fon Roroscuary Equiereo Wi7u Cootina Swuvvene, 13 A CyLinoen
. Heav Tenpesavune Inoscavor Proveoeo For Eacn EnGINE? o00e.-o YES No

(F) 1w Hurri—Eneive Roroncrary, ls Oxe Evaine Inorzravive?
reetaecrinteerenverseanarrneesnsinnenennees.dNOT APPLICABLE) Yeo No

Wauscn Emaine lo Inoreravive?

Time Pressune Osseavep Tewrenavunes °F Orerativa Encine(s)
ALriTuoe %

(Miwuras) (Fv.) [0.A.T.] Heao ] Bammer | O !Hz R.P.H.} C.A.T. °F
0 50 88 412 g 207 | 26.9 3100 113
1 89 410 210 112
2 89 415 208 112
87 415 210 109
5 90 416 210 111
6 9l 424 212 1l4
8 ; 88 |418 212 114
10 88 417 212 113
11 90 419 214 116
12 89 421 &14 1147
13 1 86 419 b2l Y 1is
14 50 86 415 212 | 26. 943100 112

*Washer Type Test Date: 18 July 1960

Thermocouple Wind: 6 Knots

Relative Humidity: 65%
Barometer: 30,04




TABLE 33

SECTION 111, PONER PLANT OPERATION

C. CooLina {Continuen)
2. Dunina Hoveayna tn Arw Fuee OF Visiore Hotsrune (Convinueo)
(G) Wuar I8 Hovresr Cviawven Heao? 1 Anp On Huicu Ewaeine?
(H) Wuar 1s Hovvesy Cvismoer Banger? N/A  Awxo On WiicH Engise?
(1) Wmicn Exaine Mas Hienest Oit Iniey Tenperaruse?
(J) Aeren Enciue Teneeravunes Have Svasitizeo |w Grouno Oremavion On Hovertue,
Svart Test Av Take-Orr Power, Reoucina To Haxinum Cowviuuous Powen
Forrowina Dunavson Of Take-Orf Powen Tine Lt Uirie Ar Leasy 5 Nowures
Arten Tre Occumnence Oy Tue Hionest Tenwperdvume Recorodo,
(V) s Tesr Conoucreo Hovenina Tasr Inro Tue Wino?
(Weno Vevocity Not To Exceen 1012 HPH)evuuuoo. o Zemo Wamo  (Ves ) No
A. 1r "No®, Is Axornen Conpivion DeemeEd CRITICAL? seavecansss Y28 No
8. Mwar ls Tuis Cowosveon?
1. Crosswino
2. Mose luve Wino
(K) Tewpenavure Varues Awp Comrections
Lixe Cviincen Heap | Cyvowoen Base
No. lren (Ne. 1 ) (No. ) Ot Imeey
(1) | Maxomum Osseaven TenrEmaTuRe °F 424 214
{2) ] Tave Opsenven TenrerATURE °F 424 214
Prnezssune Auvituoe Av Wrich Tewme.
(3) | Svamivazes Ox FinaL Peax Occuns Fr. 50 50
Osseaveo 0.A,T. Apn
(4) | Teneenavune AT'(3S °F 91 90
Taue 0,A.T, A
(5) | Temeerarune Av (3) °F 91 90
(6) | .0036 X (3) .18 .18
Stayoaro Hor DAy TeneenaTune
() | A (3)'= 100 ~ (6 ¢ | 99,82 99,82
(8) | A T1=(1)—(5) °F 2 10
Icnr:nAruuz Connecrion &ucn:n:ur
(9a) | (Heao 8 Ogr) =1.0 X (8 °F 9 10
(39) Iar:::y;u?e Cozascnou I NCREHENY o
Connecven
(10) | Tewremayure = (2) + (9) °F 433 224
Hax imom
(11) | Perrissiore TenrenaTune °F 530 230
(12) | Coovina Hararn = (11) = (10) °F 97 £
(13) | Is CooLina SATiBrAGYORY? Yes Yes Yeo

(6.100(c))

(L) Ane AtL CALYBRATION CURVES ATTAGHED? oyuuvesscscscrancssscnsncacnce (Yu) Ho
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SECTION 111, PCHER PLANT OPERATION

TABLE 34

Installation

€. Cootina (Convinueo)

3. Dumixa Lever Futent Ay W.C. Powen In Atr Free Of VisioLe Hoesvune:

Original Mixing Box

Barometer; 30.18

115

I e ar

(A) Taxe—Orr Wereny (Max.) 2500  Les.; C.6.81.0 [us. Fron Davem;
Rerr Prot-tior - - — - 4 e Kwo-Baimnek- Reeont-To. Ref; AN-01-]1B-40
(B) Fuer Ocrane No. 100/130 (Himarun Aprnoveo For Ewanne)
(C) Hixvese Serrnve Full Rich
(D) Turorrie Serrine _ Full Open
(E) Swutren Postrion N/A ‘
(6.613(x)) (1) Fon Rotoncaary Equirren Wivw Cootine ShurrEas, s A Cyiinoer
Heao Tenrenavune luotcavon Provioeo Fom Eack Ewaine? ..v.eee Yeo o
(F) Iu HuiriEncrue Rovomcaary, |s Owe Enarne |uorerative?
eresesersrasssrsanasassrosasessrsnananansocasdiOT APPLICADLE) Yes No
Wnicn Enatne 18 [noPERATIVE?
(G) Wuat Is Hoyvesy Cyiinoen Heao? 5 Ano On Whicn Exerne?
(R) Wwar 1s Hovvesy Cviymoen Banmer? _ N/A Ang On Wuyon Emerne?
(1) Wwicn Evgine Has Hiansst 0iu Iweer Temeemayure? N/A
Pressune Ossenveo Tempenatunes °F Orenating Evcrne(s) k:::: N
Tox ALtiTuoe ” H.P.
(Hinures) | (Fr.) 0.A.T.| Heao | Bammer| Oa | Opq R.PMH.{ CATCF| 1L,AS, | C.AS,
0 500 717 431 212 27 3100] 94 35 35
1 78 . 1438 210 86 61 57.8
2 80 |444 208 82 717 75
4 80 444 203 83 i 76
-1 19 443 199 82 79 75
7 791444 1198 : 82 79 25
9 78 430 198 81 g1 22
10 79 1445 196 8l |78 75
111 80 446 194 82 18 15
12 ' 79 448 194 '___‘_' 81 BS 80,5
14 500 78 446 194 27 1 3100} 81 18 . 75
* Washer Type Test Date: 6 July 1960
Thermocouple Relative Humidity: 60%




SECTION III, POWER PLANT OPERATION

C. Cooling (Continued)

3. During Level Flight At M.C. Power In Air Free Of Visible Moisture (Continued)

TABLE 35

()

After Engine Temperatures Have Stabilized In Flight At Crulsing,Start

Test At Maximum Continuous Power At The Lowest Practicable Altitude
And Continue Level Flight At This Power Setting Until At Least
5 Minutes After The Occurrence Of The Highest Temperature Recorded:

(K) Temperature Values And Correction:

Line Cylinder Head | Cylinder Base
No. Ttem (No. 5 Y| (No. ) 01l Inlet
(1) | Maximum Observed Temperature °F 4148 210
(2) | True Observed Temperature °F LL8 210
(3) | Pressure Altitude At Which Temp.
Stabllizes Or Final Peak Occurs Ft. 500 500
(4) | Observed O.A.T. Alr
Temperature At (3) 5, 79 78
(5) | True 0.A.T. Air
Temperature At (3) °F 79 78
(6) | .0035 x (%) .28 .28
(7) | Standard Hot Day Temperature
At (3) = 100 - (6) °F| 99.72 99.72
(8) 1A T=(7)_(5) °F 21 22
(9A) | Temperature Correction Increment —_—
(Head & 01i1) = 1.0 x (8) °F 21 — T 22
(9B) | Temperature Correction Increment E - - ]
(3ase) = .7 x (8) °F
(10) | Corrected
Temperature = (2) + (9) . 469 232
(11) | Maximum
Permissible Temperature i 530 23Q
(12) | Cooling Margin = (11) _ (10) = 61 -2
(13) | Is Cooling Satisfactory? Yes Yes Yes
(6.100(a)) (L) Are All Calibration Curves Attached? ............ (Yes) No
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TABLE 36

SECTION 111, PCWER PLANT OPERATION H-.23C Filter Installation
Clean Cartridge

C. Coottna (Convinuen)

3. Oumine Lever Fuianr Ar H.C. Power In Atr Free OF VisisLe Hossyune:

(A) TakeOer Werony (Max.) 2500 Les.; C.G.81.0 Ims. From DAvum;

Rer: Free- Nos -~ - - =Wz e BaLance Remosr Noo__Ref; AN-0]1-1B-40
(B) Fuet Ocvane No. 100/130 (Heninun Apenoveo For Ewaine)

(C) Mixvune Serrine  Full Rich

(0) Tumorrie Serrine _Full Open
(E) Swurres Postyion N/A

(6.613(e)) (1) Foa Rovnacaary Equirreo WitH Cootima SnutTEms, is A CyLinoen
Heao Tempenavune InptcAvon Provioeo For Each Evaine? coeueee Yo No

(F) In HueviEnesue Rotomcrary, ls One Ewarne luoremavive?
R O000D0O0CADO00086a0Ta0as DC00A0E vevrvsesesseesflior ArrLicasit ) Yes No
Wiicn Enaine |8 worerayive? =

(G) Wuat le Hovresy Cyviiwoen Heao? 5 - Ano On Wwicw Exaine?
(H) Wuar 1s Horvesy CyLinoer BanseL? N/A  Avo On Wnycw Ewarne?

(1) Wuicn Eweine Has Hisuest Ot Incey Temeemature? ~ N/A

Pressune Ossenveo TempErATURES °F OrerATING Encine(s) %::::; ﬁllf’ﬂ'
Tine ALvatuoe % H.P.

(Minures) (Fr.) 0.A.T.] Heao | Banmer| Oat "o R.P.M.| C.ATF| 1.A.8,] C.A.S.
0 500 78 |420 190 |27 3100 | 80 69 67
1 79 430 194 81 75 74
2 79 1432 192 39 77 75
3 i3 439 194 82 75 74
4 791442 194 82 75 74
5 18 440 196 82 71 69
7 17 416 194 82 75 14
8 1 430 196 : 81 69 67
9 79 1428 194 81l 75 74
10 1 78 1431 194 1 B2 75 74
1l 200 19 g3z ) 194 127 3100 g1 25 74
*Washer Type Test Date: 16 July 1960
Thermocouple Relative Humidity: 60%

Barometer: 30,11
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TABLE 37

SECTION 111, POWER PLANT OPERATION

€. Cooviwe (Conyanuep)

3. Duniwe Lever Friany Ar H.C. Powen {x Aix Faee Or Visgote Morsyune (Continves)

(J) Arren Eneine Teneematures Have Stasitizes In Fueeny Ay Caursine,Stary
Test Ar Haxinon Convinuous Power At Twe Lowest Practicaste Avrituos
Anp Convouue Levee Fugenr At Tuis Powen Sevving Uurin Ay Leasr
5 Minures Artean Tue Occurnence Cr Twe Hyauesy Temrenayune Reconpton:

(X) Teneenarune VaLues Awo ComrecTion:

Lise Cvtonces Heap | Cyuiwoen Base
No. Jven (No, 5 (Ho. ) OiL lweey
(1) | Haxguum Osseaveo Teneenavune *F 442 196
(2) ] Tnue Opsenveo Tenpeaavune °F 442 L 196
essunt ALtituot At Winicn Feme,
(3) ] SrassLizes On i e 500 500
Ossenvio 0.A.T. A
(4) | Teweenayune Ar (3) °F 79 B2
Taue 0.A. T, Arn
(5) ] Temeenatuae Av (3) °F 79 Be. |
(6)] .0036 x (3) , 284 g
StAuoARD 1107 DAY TEMPERATURE i U
(1)} Ar (3) =100 = (6) *F 99-_72 _99,7Z |
(B) L AT=(1)~(5) °F 21 18 2
Teneenayune Connzcrion [Mcaemesy
(94) | (Heao & 0sL) = 1.0 X (B °F 2
Tenrenayure Connectrion Increrent
(98) | (Base) = .7 X (8) *F
Cornecven )
(10) | Tewremayune = (2) + (9; *F 463 214
Hax tnun
{11) | PemmissysrLe Tenpenatune °F 530 230
(12) | Coorime Hanarn = (11) ~ (10) *F 67 16
(13) | 1 CooLina SATILFACTORY? Yes Yeu Yeu
(6.100(a)) (L) Ase Aue Cavionavion Cumves Avracueo? eresnnnercsrarascassascssacenes(TE8) No
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SECTION 111, POWER PLANT OPERATION H-23C Filter Installation
Restricted to 10" HZO

TABLE 38

C. Cootina {Conrsnuen)

3. Oumina Lever Fraanr Ar H.C. Pouer In Awr Faece OF YVisiere Mogsyures

(A) Taxe=Orr Wereny (Max.) 2500 Laal.; C.G.81.0 [Ins, From Datum;
Rerr Pree-Ne, - - - - 3 W Ko Bathuce Rerans Jo.Ref; AN-0)1-1B-40

(B) Fuet Ocrawe No. 100/130 (Mimarun Areroveo For Enasne)

(C) MixTume Servine Full Rich

(D) Twroriie Sevrine  Full Open
(E) Swurrer Position N/A

(6.613(e)) (1) Fon Rovorcaarr Equieren Wi Cootine Swurtems, Is A Cvignoen
Heao Tempenarune fuptcAvon Provioeo Fom Eack ENGINE? ¢eveess VES Ho

(F) 1w Murri—Enetue Rotoncrary, ls One Excine |worerative?
e i oo T e e lone I e veraseeessbNor ArrLicasee ) Yes No
Wiich Enasne |8 InorEmavivE?

(G) Wuar Is Hovvesy CyLinoes Hean? #5 Anop Ox Wwicw Emasne?

(H) Wwar 18 Hovresy CvLynoen Barmet? N/A  Auo O Wnicn Encine?

(1) Wwicw Enarue Has Hicuest i Iwrer Temeenatune? N/A
PRESSURE Osserveo TeneenaTunes °F OreraTing Encine(s) ::::,’ t “ﬂ'
Toma Attituoe # H.P.

(Henures) (Fr.) 0.A.T.] Hean | Bammer| Ont LT R.P.H. | C.AT.°F| 1.A.5.] C.A.S.
0 500 80 405 176 27 3100 |} 80 71 £9
1 80 415 178 81 69 617
2 78 [404 180 80 72 70
-1 18 405 181 9 _68 ! 66
5 8. 415 180 80 15 73
1 18 1425 185 19. 14 u
6 79 W16 185 81 70 | 68
10 77 K19 185 ‘ 8] 12 70
11 78405 184 79 69 | 67
12 78 M18 185 80 12 10
! |} 77 _pis | 182 81 74 | 11
15 500 78 |20 185 | ] 79 74 71
*Washer Type Test Date: 18 July 1960

Thermocouple Relative Humidity: 65%

Barometer: 30,04
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TABLE 39

SECTION 111, POWER PLANT OPERATION

C. Coorine (Convenuen)

3. Duniwe Lever Frient Ay H.C. Power I Ats Faee Oy Visisre Motsyune (Contsuues)

(J) Arven Enaine Terrenatures Have StapiLizen |u Froenr Ar Cruisine,Srany
Tesy At Haximon Convinuovs Power Ar Tue Lowesy Pracvicaste Avrituoe
Anp Convinve Lever Fraeny Ar Tuis Power Serting Uurin Ar Leasy
§ Hinures Arver Tue Occurnence Cr Tue Hianesy Temeeaavuae Reconseo:

(X) Tenmeenavune VarLues Awo Cormecvion:

Lime Cvrinoen Heap | Criinoen Base

No, lren (Moo 5 ) (MNo. ) OiL fuiey

(1) | Haxumum Osszavep Tempenavune °F 425 185

(2) | Tave Ossenveo Temperavune °F 425 L 185

ESSURE ALTiTuoE AT Winicn Fene,

(3) ] Stasivizes On Finar Peax Occuns Fr. 500 500
Ozseaveo G.A.1. AIR

(4) | Teweenayune Ay (3) °F 78 78
Tave 0.A.T. Ain

{5)| Tewremavune Ay (3) °F 78 78

(6)] .0036 X (3) .28 .28
Sranoanp llor D. Z TenrerAvuRe

(1) ] Ar {3) =100 - (6) il 99.72 99 12

B ADT=(1) - (5) °F 22 22
Temeeravune CORRECTION |NMCREMENT

(9a) | (Heas & 01L) = 1.0 X (8) °F 22 22
Tenrenature Cormecrion INcREMENT

(9s) | (Base) =.7 X (8) °F
Connecren I

(10) | Temeemayune = (2) + (9) °f 447 208
Haxinum

(11} | Permissiare Tenrenavure °F 530 230

{12) | Coorine Hararw = (11) ~ (10) °F 83 22

(13)] s Cooring SavisracToRY? Yes Yes Yes

(6.‘00(0)) (L) Are ALL CaLtonaTiON CUMH ATTAG“ED? 8000900 ee0e000000NRRIIIITITSIISONS (Yt.) ‘N_o_
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TABLE 40 |
ICING TEST - FILTER MEDIA

Media Description: 1" Paper Pleat / 3/4" Batt Media Test No.: A. T &.-3
A 1/2 Standard Size Cartridge
£ ] Date: 21 Jan. 1959
Contaminant: Coarse A.C. Dust
Operator:
*Dust Add Rate: 9 grams per minute
Barometric Press: 29. 72 ""Hg
Turn Table Setting: 29 =T
Air Temp: 78 Deg. F.
Relative Humidity - 21%
Run Air Orifice Orifice Media Cover
Time Flow AP Static AP AP Remarks
Min. CFM "HZO Pressure ”HZO "H,O
50 0.25 1.80 0.50 0.39
100 0.90 2.45 1.25 0.90
150 2.05 4.60 2.40 1.62
Ice Formed on Cartridge
3 0 150 2.05 4.25 2.10 1,30
3 i 0 4.45 2.30 1.60
5 L 0 4.90 2.75 2.02
fi) Ice Formed on Cartridge
e e 150 2.05 5. 45 3.80 2.60
10 i o 6.10 4.90 3.20
Ice Formed on Cartridge
13 180 2.05 7. 15 4.80 4,15
£5 4 U 8.00 5.80 5% (1,5
Ice Formed on Cartridge
18 150 2.05 9.45 7.15 6.50
20 L g 10.95 8.65 8.00
Ice Formed on Cartridge
23 < 150 2.05 12.80 10.50 9.80
23-18 i g 13.05 10,70 10.00
" " 9.25
1.00 ¥ 0 10.00 Cartridge Pressure
Drop after Thawing
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TABLE 41
ICING TEST - FILTER MEDIA

Media Description: 1" Paper Pleat / 3/4'" Batt Media Test No.: A.T.C. 5
1 /2 Standard Size Cartridge
(,.\‘ Date: 26 Jan. 1959
®  Contaminant: Coarse A.C. Dust
Operator:
. Dust Add Rate: 9 grams per minute
Barometric Press:30.23 "Hg
Turn Table Setting: 29
Air Temp: 75° Deg. F.
Run Air Orifice Orifice Media Cover
Time Flow AP Static Ap Ap Remarks
Min. CFM "H,O Pressure "H,O "HZO
0 150 D.R. 2.00 1.20
3 Ul 2.05 1.25
5 il 2.20 1.35
Ice Formed on Cartridge .
2 8 150 5.20 2.70 1.95
10 b < 5.30 2.90 2.20
Ice Formed on Cartridge
(.13 150 6.40 3.98 3.25
15 it 7.00 4.60 3.95
Ice Formed on Cartridge
18 150 7.80 5.40 4.70
20 u 8.80 6,25 5.60
Ice Formed on Cartridge
23 150 10.00 7.50 6.80
25 1 12.00 9.45 8.60
Ice Formed on Cartridge
26 150 13.70 11.10 10.00
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